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(54) SUBSTRATE PROCESSING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
processing apparatus capable of reducing the 
consumption of processing liquid such as liquid 
chemicals. 

SOLUTION: This substrate processing apparatus 
includes a spin chuck 30 which rotates while holding a 
wafer W nearly horizontally and a splash guard 3 which is 
arranged surrounding the spin chuck 30 in plane view. In 
the splash guard 3, collection ports 1 1a to 11c which are 
open toward the center side are arranged vertically in a 
stack. A nearly U-sectioned guide part 3a which is open 
toward the center side of the splash guard 3 is provided 
below the collection port 1 1c at the bottom. The 
collection ports 11a to 11c can receive and collect liquid 
chemicals which are scattered sideward from the spin 
chuck 30 and the guide part 3a can receive and collect 
washing liquid which is scattered sideward from the spin 
chuck 30. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

The substrate attaching part which holds a substrate almost horizontally, 
The revolution drive for rotating this substrate attaching part, 

The penetrant remover regurgitation means which carries out the regurgitation of the penetrant 
remover towards the above-mentioned substrate attaching part, 

It can arrange so that the side of the above-mentioned substrate attaching part may be 
surrounded, and the penetrant remover stripping section for collecting in response to the 
penetrant remover flown to the side with the revolution of the above-mentioned substrate 
attaching part by the above-mentioned revolution drive is included, 

The substrate processor characterized by having the delivery where the above-mentioned 
penetrant remover regurgitation means was established in the above-mentioned penetrant 
remover stripping section. 
[Claim 2] 

The processing liquid nozzle which carries out the regurgitation of the processing liquid towards 
the substrate held at the above-mentioned substrate attaching part is included further, 
The substrate processor according to claim 1 characterized by being formed in a splash guard 
for the above-mentioned penetrant remover stripping section receiving the processing liquid 
which was breathed out from the above-mentioned processing liquid nozzle, and was flown 
according to the centrifugal force by the above-mentioned revolution drive to the side. 
[Claim 3] 

The substrate processor according to claim 2 characterized by including a processing liquid 
stripping section for the above-mentioned splash guard collecting processing liquid. 
[Claim 4] 

The substrate processor according to claim 3 characterized by carrying out the laminating of two 
or more above-mentioned processing liquid stripping sections in the vertical direction, and 
preparing them in it. 
[Claim 5] 

The substrate processor according to claim 3 or 4 characterized by preparing the above- 
mentioned penetrant remover stripping section in the height location lower than the lowermost 
above-mentioned processing liquid stripping section. 
[Claim 6] 

Opening opened toward the center of rotation of the above-mentioned revolution drive to the 
above-mentioned penetrant remover stripping section is formed, 

The above-mentioned penetrant remover regurgitation means contains the washing nozzle which 
has the above-mentioned delivery at a head, 

The substrate processor according to claim 1 to 5 with which the delivery of this washing nozzle 
is characterized by being arranged inside the above-mentioned opening. 
[Claim 7] 

The substrate processor according to claim 1 to 7 characterized by approaching the substrate 
held at the above-mentioned substrate attaching part, and including further the cutoff plate in 
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which opposite arrangement is possible. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the substrate processor which can wash the substrate attaching part 
holding substrates, such as a semi-conductor substrate and a glass substrate for liquid crystal 
displays, by the penetrant remover. 
[0002] 

[Description of the Prior Art] 

Drawing 4 is the illustration-sectional view showing the configuration of the conventional 
substrate processor. This substrate processor can supply and process processing liquid on the 
underside of the semi-conductor wafer (only henceforth a "wafer") W which is an example of a 
semi-conductor substrate. 

This substrate processor contains the tubed chamber 51, the spin chuck 70 which is allotted to 
that interior, holds Wafer W almost horizontally, and rotates, and the splash guard 53 allotted so 
that a spin chuck 70 might be surrounded in plane view. 
[0003] 

The spin chuck 70 is equipped with the spin base 52 arranged almost horizontally by disc-like, 
and the revolving shaft 57 attached in the underside core of the spin base 52 almost at right 
angles to the spin base 52. Top-face 52a of the spin base 52 is an almost level field, and two or 
more chuck pins 56 open spacing in a hoop direction, and are set up by the periphery section of 
top-face 52a. The chuck pin 56 has supporter 56a which supports the underside periphery 
section of Wafer W, and pinching section 56b which pinches the end face (peripheral surface) of 
Wafer W. 
[0004] 

The revolution drive 58 for rotating a revolving shaft 57 around the shaft is combined, and a 

revolving shaft 57 can be made to rotate the wafer W held at the spin base 52 now. 

The revolving shaft 57 is tubular and the processing liquid piping 64 which has the processing 

liquid supply way 59 for pouring processing liquid inside is inserted in the interior of a revolving 

shaft 57. The upper bed of the processing liquid piping 64 projects slightly from top-face 52a of 

the spin base 52. 

[0005] 

The upper bed of the processing liquid piping 64 serves as the processing liquid nozzle 63 which 
has the delivery which was open for free passage on the processing liquid supply way 59. A drug 
solution and the penetrant remover for wafers (for example, pure water) can be switched to the 
processing liquid supply way 59, and it can introduce into it, and has come to be able to carry 
out the regurgitation of a drug solution or the penetrant remover for wafers selectively from the 
processing liquid nozzle 63. This supplies a drug solution or the penetrant remover for wafers to 
the underside of the wafer W held at the spin chuck 70, and it has come to be able to perform 
drug solution processing and washing. 
[0006] 

The splash guard 53 includes two recovery ports 61a and 61b allotted in the vertical direction. 
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The recovery ports 61a and 61b are formed over a splash guard's 53 perimeter, and each is 
carrying out opening toward a splash guard's 53 core. Recovery port 61a is allotted to the 
location higher than recovery port 61b. In the bottom of recovery port 61b, the cross section 
which carried out opening toward a splash guard's 53 core is mostly established for 61 d of 
advice sections of the typeface of KO over a splash guard's 53 perimeter. 
[0007] 

On recovery port 61a, the washing nozzle 62 is attached almost horizontally. The washing nozzle 
62 has the delivery and the delivery is turned to a splash guard's 53 core. Penetrant removers 
for chucks, such as pure water, can be introduced into the washing nozzle 62, and it has come to 
be able to carry out the regurgitation of the penetrant remover for chucks to it towards top-face 
52a of the chuck pin 56 or the spin base 52 from a delivery. Thereby, the chuck pin 56 and top- 
face 52a can be washed. 
[0008] 

The elevator style 60 is combined with the splash guard 53, and it can go up and down now 
simultaneously a splash guard 53 and the washing nozzle 62. 

When making a drug solution breathe out from the processing liquid nozzle 63 and processing 
Wafer W, it is made for for example, recovery port 61a to be located in the side of top-face 52a 
by the elevator style 60. In this case, the drug solutions shaken off according to the centrifugal 
force of the rotating wafer W are collected through recovery port 61a. The collected drug 
solution is reused when the throughput is not declining. 
[0009] 

When processing the underside of Wafer W using the drug solution of a different class from the 
above-mentioned drug solution, it is made for top-face 52a of the spin base 52 and recovery 
port 61b to become the almost same height, and they can collect drug solutions through 
recovery port 61b. By using recovery port 61b, it classifies with the drug solution collected 
through recovery port 61a, and drug solutions can be collected. 

Moreover, when making the penetrant remover for wafers breathe out from the processing liquid 
nozzle 63 and washing Wafer W, it is made for 61 d of advice sections to be located in the side of 
top-face 52a by the elevator style 60. In this case, the penetrant remover for wafers shaken off 
according to the centrifugal force of the rotating wafer W Ts discarded, after it flows in a carrier 
eclipse lower part and being fallen and collected in 61 d of advice sections. 
[0010] 

In case Wafer W is processed with a drug solution, top-face 52a of the spin base 52 and the 
chuck pin 56 also become dirty with a drug solution. These drug solutions cannot be thoroughly 
removed, in case Wafer W is washed by the penetrant remover for wafers. Then, top-face 52a 
and the chuck pin 56 are washed by the washing nozzle 62 allotted to the side of the spin base 
52. 

Under the present circumstances, a splash guard 53 descends and it is made for the washing 
nozzle 62 and the chuck pin 56 to become the almost same height by the elevator style 60. In 
this condition, top-face 52a of the spin base 52 is high slightly from a splash guard's 53 upper 
bed. 
[0011] 

Then, the penetrant remover for chucks is breathed out from the washing nozzle 62. The 
penetrant remover for chucks breathed out from the washing nozzle 62 is shaken off mainly 
according to the centrifugal force of the spin base 52 which flows and rotates top-face 52a of 
the spin base 52, and hits the wall of a chamber 51 (an arrow head B1 and B-2 show to drawing 
4 .). Further, such a penetrant remover for chucks flows and falls between a chamber 51 and 
splash guards 53, and is collected and discarded in a lower part. 
[0012] 

As mentioned above, the drug solution used at the time of wafer W processing, the penetrant 
remover for wafers, and the penetrant remover for chucks can be collected by type now. 
Drawing 5 is the illustration-sectional view showing other configurations of the conventional 
substrate processor. In the component corresponding to the component of the substrate 
processor of drawing 4 , the same sign as the case of drawing 4 is attached in drawing 5 , and 
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explanation is omitted. 

In this substrate processor, the splash guard 73 is formed instead of the splash guard 53. The 
splash guard 73 is annular in plane view, and groove interior of 1st proposal 73a the cross 
section carried out [ a ] opening toward a splash guard's 73 core by the typeface of KO mostly is 
formed in a splash guard's 73 inner surface upper part, moreover — a splash guard's 73 lower 
part — a splash guard's 73 core side — and — caudad — an open-section quadrant — it is 
engraved on a way in the direction of a vertical among circular interior of 2nd proposal 73b, and 
interior of 2nd proposal 73b, and slot 73c in a circle is formed. 
[0013] 

Under the slot 73c, the tubed batch member 75 mostly allotted in the direction of a vertical is 
allotted. Slot 73c fits loosely into the upper part of the batch member 75, while the splash guard 
73 is descending, and while the splash guard 73 is going up, it separates from the batch member 
75. 

The washing nozzle 74 is attached on the splash guard 73. The washing nozzle 74 can carry out 
the regurgitation of the penetrant remover S for chucks so that it may spread in the direction of 
a vertical at a wide angle. Since the penetrant remover S for chucks is applied to homogeneity 
by this by the chuck pin 56 prolonged in the direction of a vertical, the chuck pin 56 can be 
washed efficiently. 
[0014] 

When processing the underside of Wafer W with a drug solution, a splash guard 73 is moved by 
the elevator style 60, and it is made for interior of 2nd proposal 73b to be located in the side of 
top-face 52a of the spin base 52. In interior of 2nd proposal 73b T it is transmitted to a splash 
guard 73, and the drug solution shaken off according to the centrifugal force of Wafer W flows 
below, it falls and are collected. The collected drug solution is reused when the throughput is not 
declining. 
[0015] 

When washing the underside of Wafer W by the penetrant remover for wafers, a splash guard 73 
is moved by the elevator style 60, and it is made for interior of 1st proposal 73a to be located in 
the side of top-face 52a of the spin base 52. In interior of 1st proposal 73a y the penetrant 
remover for wafers shaken off according to the centrifugal force of Wafer W in the side flows 
below, falls, are collected, and are discarded. The batch member 75 can classify the penetrant 
remover for wafers, and a drug solution, and they can be collected. 
[0016] 

Moreover, when breathing out the penetrant remover for chucks from the washing nozzle 74 and 
washing top-face 52a of the chuck pin 56 or the spin base 52, a splash guard 73 is moved by the 
elevator style 60, and it is made for top-face 52a and a splash guard's 73 upper bed to become 
the almost same height, as shown in drawing 5 . In this case, in the wall of a chamber 51, the 
penetrant remover for chucks which was shaken off according to the centrifugal force of the 
rotating spin base 52, or was rebounded by the chuck pin 56 flows below (an arrow head C1 
shows to drawing 5 .), falls, are collected, and are discarded. 
[0017] 

[Patent reference 1] 
JP,2000-185264,A 
[Patent reference 2] 
JP,10-199852,A 
[0018] 

[Problem(s) to be Solved by the Invention] 

However, in between splash guards 53 and 73 and chambers 51, the penetrant removers for 
chucks breathed out from the washing nozzles 62 and 74 flow [ all ], and are not collected. In the 
substrate processor of drawing 4 , a part of penetrant remover for chucks flies to a slanting 
lower part, and it enters into recovery port 61a or recovery port 61b (an arrow head B3 and B4 
show, respectively.). When the spin base 52 is rotating especially at a low speed, a sufficiently big 
centrifugal force is not given to the penetrant remover for chucks, but since it is flown to the 
side, falling below, it is easy to mix the penetrant remover for chucks in the recovery ports 61a 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/11/29 



JP,2004-111487,A [DETAILED DESCRIPTION] 



4/17 ^— v 



and 61b. 
[0019] 

Consequently, the penetrant remover for chucks will mix in the drug solution collected through 
the recovery ports 61a and 61b. The throughput of a drug solution falls and the collected drug 
solution stops fitting reuse, when the presentation of the drug solution collected by mixing of the 
penetrant remover for chucks changes, since it is reused in case drug solution processing of 
Wafer W is performed behind. That is, the count which can reuse a drug solution decreases and 
the amount of the drug solution used (consumption) increases. 

Moreover, in the substrate processor shown in drawing 4 and drawing 5 , the penetrant remover 
for chucks on raising and the spin base 52 is efficiently shaken off for the engine speed of the 
spin base 52 to the side according to a centrifugal force, and making it enter between a chamber 
51 and splash guards 53 and 73 is also thought of. However, since the penetrant remover for 
chucks collides at a big rate relatively to the spin base 52 or the chuck pin 56 in this case, it 
becomes Myst (fog) and becomes easy to disperse up. 
[0020] 

Especially with the substrate processor shown in drawing 5 , since the penetrant remover for 
chucks is breathed out at a large include angle from the washing nozzle 74, the penetrant 
remover for chucks rebounded by the chuck pin 56 also tends to disperse at a large include 
angle. For this reason, the amount of the penetrant remover for chucks which disperses up also 
increases. 

Consequently, the penetrant remover for chucks adheres to the structures, such as a wall of a 
chamber 51, (arrow-head B5 and B6 show to drawing 4 and drawing 5 .). If it dries, since such a 
penetrant remover for chucks is dissolving the drug solution, and a drug solution component will 
crystalize, it causes particle. In the substrate processor of the structure which cannot wash the 
inside of a chamber 51 automatically especially (self-cleaning), the particle adhering to the 
structure in a chamber 51 cannot be removed easily, but once serves as storage type pollution. 
[0021] 

Furthermore, in case a high-speed revolution is carried out and Myst-like the penetrant remover 
for chucks dries Wafer W after washing after piling up in the upper part of a substrate for 
example, it adheres to Wafer W and also has a possibility of becoming particle by desiccation and 
polluting Wafer W. 

Then, the object of this invention is offering the substrate processor which can reduce the 
amount of the processing liquid used, such as a drug solution. 

Other objects of this invention are offering the substrate processor which can reduce storage 

type pollution. 

[0022] 

The object of further others of this invention is offering the substrate processor with which the 

substrate of a processing object cannot be easily polluted by particle. 

[0023] 

[The means for solving a technical problem and an effect of the invention] 

Invention according to claim 1 for solving the above-mentioned technical problem The revolution 
drive for rotating the substrate attaching part (30) which holds a substrate (W) almost 
horizontally, and this substrate attaching part (8), It can arrange so that the penetrant remover 
regurgitation means (12, 18, 18A, 40, 41, 41 A) which carries out the regurgitation of the 
penetrant remover towards the above-mentioned substrate attaching part, and the side of the 
above-mentioned substrate attaching part may be surrounded. The penetrant remover stripping 
section (3a, 38a) for collecting in response to the penetrant remover flown to the side with the 
revolution of the above-mentioned substrate attaching part by the above-mentioned revolution 
drive is included. The above-mentioned penetrant remover regurgitation means is the substrate 
processor characterized by having the delivery (12t, 40t) prepared in the above-mentioned 
penetrant remover stripping section. 
[0024] 

In addition, the alphabetic character in a parenthesis expresses the response component in the 
below-mentioned operation gestalt etc. In the following and this term, it is the same. 
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This substrate processor may supply a drug solution to the substrate held for example, at the 
substrate attaching part, and may process a substrate. In this case, a substrate attaching part 
becomes dirty with a drug solution. According to this invention, a penetrant remover 
regurgitation means can breathe out and wash a penetrant remover to the substrate attaching 
part which became dirty in this way. 
[0025] 

Since the delivery of a penetrant remover regurgitation means is established in the penetrant 
remover stripping section, when the delivery of a penetrant remover regurgitation means is 
allotted to the side of a substrate attaching part, the penetrant remover stripping section exists 
in the side of a substrate attaching part. If the regurgitation of the penetrant remover is carried 
out towards a substrate attaching part in this condition from a penetrant remover regurgitation 
means, rotating a substrate attaching part with a revolution drive, a penetrant remover will be 
flown to the method of **. Since the penetrant remover stripping section exists in the side of a 
substrate attaching part, such a penetrant remover can be received in a penetrant remover 
stripping section (a trap is carried out). 
[0026] 

It can control that the penetrant remover containing a drug solution adheres to the wall of a 
chamber with which for example, the substrate attaching part was held by this. Therefore, the 
particle which such a drug solution dries and produces on the front face of the structures, such 
as a chamber wall, i.e., storage type pollution, can be reduced. 

The penetrant remover stripping section may be formed as a groove hollow, and the penetrant 
remover which was once able to be received in this case in the hollow may be constituted so 
that it may flow below further and may be fallen and collected. 
[0027] 

Invention according to claim 2 is a substrate processor according to claim 1 characterized by to 
be formed in the splash guard (3 38) for receiving the processing liquid which the above- 
mentioned penetrant remover stripping section was breathed out from the above-mentioned 
processing liquid nozzle including the processing liquid nozzle (13 34) which carries out the 
regurgitation of the processing liquid towards the substrate held at the above-mentioned 
substrate attaching part, and was further flown according to the centrifugal force by the above- 
mentioned revolution drive to the side. 

The regurgitation [ processing liquid, such as a drug solution and a penetrant remover, ] may be 
possible for a processing liquid nozzle towards the underside or/and top-face core of a 
substrate which were held for example, at the substrate attaching part. In this case, the 
processing liquid breathed out by the substrate core can be flowed toward the method of outside 
according to a centrifugal force along the underside or/and top face of a substrate by rotating 
the substrate held at the substrate attaching part with a revolution drive. Thereby, the underside 
or/and top face of a substrate are processed by processing liquid. 
[0028] 

The processing liquid which resulted in the substrate periphery section is shaken off to the side, 
and can be received in a splash guard. 

Since the penetrant remover recovery means for receiving the penetrant remover breathed out 
from the penetrant remover regurgitation means is formed in the splash guard, it can also 
receive a penetrant remover using a splash guard. Therefore, structure of equipment can be 
simplified. 

Invention according to claim 3 is a substrate processor according to claim 2 characterized by 
including a processing liquid stripping section (11a, 11c, 11c, 38b) for the above-mentioned 
splash guard collecting processing liquid. 
[0029] 

According to this invention, the processing liquid which was breathed out by the processing liquid 
stripping section from the processing liquid nozzle, and was flown in the side is recoverable. 
Thereby, when the collected processing liquid is a drug solution, this drug solution can be reused. 
The processing liquid to reuse can be used as drug solutions, such as an etching reagent. 
Invention according to claim 4 is a substrate processor according to claim 3 characterized by 
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carrying out the laminating of two or more above-mentioned processing liquid stripping sections 

in the vertical direction, and preparing them in it. 

[0030] 

According to this invention, it can collect by type using a different processing liquid stripping 
section for every class of processing liquid used by changing the height location of the 
processing liquid stripping section to a substrate attaching part. 

Invention according to claim 5 is a substrate processor according to claim 3 or 4 characterized 
by preparing the above-mentioned penetrant remover stripping section in the height location 
lower than the lowermost above-mentioned processing liquid stripping section (1 1c). 
[0031] 

According to this invention, the processing liquid stripping section is not prepared in a height 
location lower than a penetrant remover stripping section. For this reason, after a penetrant 
remover is able to receive by the penetrant remover stripping section, when it flows to a lower 
part and is fallen and collected in it, or even when a penetrant remover jumps out of a substrate 
attaching part in a slanting lower part and asks a splash guard in a height location lower than a 
penetrant remover stripping section, a penetrant remover does not go into a processing liquid 
stripping section. 

For this reason, the situations, like the concentration of the active principle of the collected 
processing liquid becomes thin are avoidable. That is, according to this substrate processor, 
since it can control that the throughput of processing liquid declines, the count which can reuse 
processing liquid can be increased and the amount of the processing liquid used (consumption) 
can be reduced. 
[0032] 

Opening (3a, 38a) opened toward the center of rotation of the above-mentioned revolution drive 
is formed in the above-mentioned penetrant remover stripping section, and invention according 
to claim 6 is a substrate processor according to claim 1 to 5 characterized by arranging the 
delivery of this washing nozzle inside the above-mentioned opening including the washing nozzle 
(12 40) to which the above-mentioned penetrant remover regurgitation means has the above- 
mentioned delivery at a head. 

According to this invention, since the delivery, i.e., the head of a washing nozzle, is allotted in 

opening, the head of a washing nozzle does not interfere with other members. 

[0033] 

The number of washing nozzles may be one, and by rotating a substrate attaching part with a 
revolution drive in this case, they move the field where a penetrant remover hits a substrate 
attaching part to the hoop direction of a substrate attaching part, and can wash a substrate 
attaching part good. You may have two or more washing nozzles. 

Invention according to claim 7 is a substrate processor according to claim 1 to 7 characterized 
by approaching the substrate held at the above-mentioned substrate attaching part, and 
including further the cutoff plate (27) in which opposite arrangement is possible. 
[0034] 

According to this invention, the amount of the penetrant remover which is rebounded by the 
substrate attaching part with a cutoff plate, for example, serves as Myst, and disperses up can 
be reduced. Thereby, after a penetrant remover piles up in the upper part of a substrate, 
adhering to a substrate and becoming particle and the storage type pollution produced on the 
front face of the structures, such as a chamber wall, can be controlled. 

As for a cutoff plate, it is desirable that it is larger than a substrate. Thereby, the amount of the 

penetrant remover which disperses above a substrate can be reduced efficiently. 

[0035] 

[Embodiment of the Invention] 

Below, the gestalt of operation of this invention is explained to a detail with reference to an 
accompanying drawing. 

Drawing 1 is the illustration-sectional view showing the whole substrate processor configuration 
concerning the 1st operation gestalt of this invention. This substrate processor can supply and 
process a drug solution on the underside of the semi-conductor wafer (only henceforth a 
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"wafer") W which is an example of a semi-conductor substrate. 
[0036] 

This substrate processor contains the chamber 1 of the shape of a cylinder which has the medial 
axis which met in the direction of a vertical mostly, the spin chuck 30 which is allotted to that 
interior, holds Wafer W almost horizontally, and rotates to the circumference of the vertical-axis 
line of Wafer W which passes along a core mostly, and the splash guard 3 allotted so that a spin 
chuck 30 might be surrounded in plane view. 

The splash guard 3 contains four body material 48a~48d with which the chamber 1 was 
concentrically matched toward the method of inside from the method of outside. As for four 
body material 48a-48d, height becomes low at order toward 48d of cylinder members of 
outermost body material 48a to the innermost section. From the body material [ 48a-48d ] upper 
bed, Lobes 49a~49d project in the slanting upper part toward a core side (spin base 2 side), 
respectively. A Lobes [ 49a~49d ] head takes an almost perpendicular field. 
[0037] 

Recovery port 1 la is formed of lobe 49a and lobe 49b, recovery port 1 1b is formed of lobe 49b 
and lobe 49c, and recovery port 1 1c is formed of lobe 49c and 49d of lobes. The laminating of 
the recovery ports 1 1a-1 1c is carried out in the vertical direction. 

The lower part of body material 48b is two concentric cylinder objects 48e and 48f. Cylinder 
object 48e is outside 48f of cylinder objects. Similarly, the lower part of body material 48c is two 
concentric cylinder objects 48g and 48h. 48g of cylinder objects is outside 48h of cylinder 
objects. The lower part of body material 48c is two concentric cylinder objects 48i and 48j. 
Cylinder object 48i is outside cylinder object 48j. 
[0038] 

Cylinder object 48j is prepared so that it may extend caudad at the head of ramp 48k prolonged 
in a core side slanting lower part from 48d of cylinder members. Advice section 3a of the 
typeface of KO is mostly formed for the cross section which carried out opening toward a splash 
guard's 3 core by 49d of lobes, 48d of cylinder members, and ramp 48k. Advice section 3a is 
located under the recovery port 1 1c. 

Under the splash guard 3, the bottom plate 35 is arranged almost horizontally so that the lower 
part of a chamber 1 may be plugged up. From the bottom plate 35, five cylinder-like separation 
walls 25a-25e are set up. The separation walls 25a-25e are concentrically arranged toward the 
method of inside in order of separation wall 25a, separation wall 25b, separation wall 25c, 25d of 
separation walls, and separation wall 25e from the method of outside. In plane view, the path of 
separation wall 25e is slightly smaller than the path of the spin base 2. 
[0039] 

By using separation wall 25a and separation wall 25b as a side attachment wall, the 1st drug 
solution collection tank 21 is formed, and separation wall 25b and separation wall 25c are used 
as a side attachment wall. The 2nd drug solution collection tank 22 is formed, the 3rd drug 
solution collection tank 23 is formed by using separation wall 25c and 25d of separation walls as 
a side attachment wall, and the penetrant remover collection tank 26 is formed by using 25d of 
separation walls, and separation wall 25e as a side attachment wall. Moreover, the penetrant 
remover collection tank 24 is formed by using a chamber 1 and separation wall 25a as a side 
attachment wall. 
[0040] 

The elevator style 10 is combined with the splash guard 3. It is combined with rise-and-fall shaft 
10b which is combined with bond part material 10a combined with the splash guard 3, and bond 
part material 10a, and meets in the direction of a vertical mostly, and rise-and-fall shaft 10b, and 
the elevator style 10 contains rise-and-fall actuator 10c which can go up and down rise-and-fall 
shaft 10b. 10d of advice members is combined with separation wall 25a, and rise-and-fall shaft 
10b is inserted in 10d of advice members. You make it go up and down rise-and-fall shaft 10c by 
rise-and-fall actuator 1 0c, and it can go up and down a splash guard 3 now in the direction of a 
vertical mostly. 
[0041] 

When a splash guard 3 descends, the lower part of body material 48a and cylinder object 48e It 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLeije 



2007/11/29 



JP,2004-111487,A [DETAILED DESCRIPTION] 



8/17 ^— V 



is inserted between separation wall 25a and separation wall 25b, the cylinder objects 48f and 48g 
are inserted between separation wall 25b and separation wall 25c, the cylinder objects 48h and 
48i are inserted between separation wall 25c and 25d of separation walls, and cylinder object 48j 
is inserted between 25d of separation walls, and separation wall 25e. 

Drawing 2 is an illustration-sectional view for explaining the structure of the substrate processor 

of drawing 1 , and control. 

[0042] 

The filter 4 is attached so that the upper bed of a chamber 1 may be closed. The lower part of a 
chamber 1 is penetrated and the effluent / exhaust pipe arrangement 5 is formed. The effluent / 
exhaust pipe arrangement 5 is connected to the pump P for exhaust air through the vapor- 
liquid-separation section which is not illustrated outside the chamber 1. By operating Pump P, a 
foreign matter is removed by the filter 4, and the air besides a chamber 1 is drawn in a chamber 
1, and is discharged out of a chamber 1 from Pump P. 
[0043] 

The spin chuck 30 includes the revolving shaft 7 attached in the main lower part of the spin base 
2 arranged almost horizontally and the spin base 2 along the direction of a vertical by disc-like. 
Top-face 2a of the spin base 2 is an almost level field, and two or more chuck pins 6 open 
spacing in a hoop direction, and are set up by the periphery section of top-face 2a. The chuck 
pin 6 has supporter 6a which supports the underside periphery section of Wafer W, and pinching 
section 6b which starts from this supporter 6a to the method side of the outside of radial of the 
spin base 2 at a vertical, contacts the end face (peripheral surface) of Wafer W, collaborates with 
other chuck pins 6, and pinches Wafer W. 
[0044] 

The revolution drive 8 made to rotate a revolving shaft 7 around the shaft is combined with the 
revolving shaft 7. It is possible to rotate the wafer W held at the spin base 2 by the revolution 
drive 8 by the above configuration. 

The revolving shaft 7 is tubular and the processing liquid piping 14 is inserted in the interior of a 
revolving shaft 7. The interior of the processing liquid piping 14 serves as the processing liquid 
supply way 9. The upper bed of the processing liquid piping 14 projects slightly from top-face 2a 
of the spin base 2, and serves as the bottom nozzle 13 which has opening which was open for 
free passage on the processing liquid supply way 9, and carries out the regurgitation of the 
processing liquid. The flange jutted out to the method side of the outside of the radius-of- 
gyration direction is formed at the head of the bottom nozzle 13. 
[0045] 

The soffit of the processing liquid piping 14 has branched for the 1st drug solution piping 16, the 
2nd drug solution piping 19, the 3rd drug solution piping 20, and the penetrant remover piping 17. 
The 1st drug solution piping 16 is connected to the 1st drug solution supply source with which 
the 1st drug solution was held, the 2nd drug solution piping 19 is connected to the 2nd drug 
solution supply source with which the 2nd drug solution was held, and the 3rd drug solution 
piping 20 is connected to the 3rd drug solution supply source with which the 3rd drug solution 
was held. The penetrant remover piping 1 7 is connected to the penetrant remover supply source 
for wafers with which penetrant removers for wafers, such as pure water, were held. The 1st 
thru/or the 3rd drug solution shall be etching reagents, and classes shall differ mutually. 
[0046] 

Bulb 16A is infixed in the 1st drug solution piping 16, bulb 19A is infixed in the 2nd drug solution 
piping 19, bulb 20A is infixed in the 3rd drug solution piping 20, and bulb 17A is infixed in the 
penetrant remover piping 1 7. 

The 1st drug solution can be introduced [ Bulbs 19A, 20A, and 17A ] into the processing liquid 
supply way 9 for closing bulb 16A by open Lycium chinense. The 2nd drug solution can be 
introduced [ Bulbs 16A, 20A, and 17A ] into the processing liquid supply way 9 for closing bulb 
19A by open Lycium chinense. The 3rd drug solution can be introduced [ Bulbs 16A, 19A, and 
17A ] into the processing liquid supply way 9 for closing bulb 20A by open Lycium chinense. And 
the penetrant remover for wafers can be introduced [ Bulbs 16A, 19A, and 20A ] into the 
processing liquid supply way 9 for closing bulb 17A by open Lycium chinense. Therefore, by 
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closing motion of Bulbs 16A, 19A, 20A, and 1 7A, the 1st thru/or the 3rd drug solution, and the 
penetrant remover for wafers are switched, and the regurgitation can be carried out towards the 
center of an underside of Wafer W from the bottom nozzle 13. 
[0047] 

The disc-like cutoff plate 27 is arranged above the spin chuck 30. The path of the cutoff plate 
27 is larger than the path of Wafer W. The revolving shaft 28 is attached in the central upper 
part of the cutoff plate 27, and the revolution drive 29 made to rotate a revolving shaft 28 
around the shaft is combined with the revolving shaft 28. It is possible to carry out the 
synchronous revolution of the cutoff plate 27 with the revolution drive 29 at the same rotational 
frequency as the same direction as the spin base 2. 
[0048] 

The revolving shaft 28 is tubular and the processing liquid piping 31 is inserted in the interior of a 
revolving shaft 28. The interior of the processing liquid piping 31 serves as the processing liquid 
supply way 32 for pouring processing liquid. The soffit of the processing liquid piping 31 has 
opening which was open for free passage on the processing liquid supply way 32, and serves as 
the nozzle 34 when carrying out the regurgitation of the processing liquid towards the center of 
a top face of Wafer W. Processing liquid, such as a drug solution and a penetrant remover, can 
be introduced now into the processing liquid supply way 32 from the processing liquid supply 
source which is not illustrated. 
[0049] 

You may be constituted possible [ the regurgitation / for example, the penetrant remover for 
wafers ] as processing liquid, and like the bottom nozzle 13, the 1st thru/or the 3rd drug 
solution, and the penetrant remover for wafers are switched, and you may consist of top nozzles 
34 possible [ the regurgitation ]. 

The elevator style 33 is combined with the revolving shaft 28, and it can go up and down now the 
cutoff plate 27 combined with the revolving shaft 28. 

A splash guard 3 is penetrated and the washing nozzle 12 is attached almost horizontally. The 
washing nozzle 1 2 penetrates 48d of cylinder members, and projects in advice section 3a, and 
12t of deliveries is formed at the head. 12t of deliveries can be made circular, for example, and it 
is [ the diameter which is 12t of deliveries in this case ] desirable to be referred to as 8mm or 
less. 
[0050] 

12t of this delivery is located in the location which projected slightly from the wall (body material 
48d) of advice section 3a, it is arranged inside advice section 3a (location which extended far 
back preferably), and carries out the regurgitation of the penetrant remover for chucks almost 
horizontally from this location towards the method of the inside of the radius-of-gyration 
direction of a spin chuck 30. By such arrangement of 12t of deliveries, even if a splash guard 3 
goes up and down, the head of the washing nozzle 12 does not interfere with other members, 
such as the spin base 2. 
[0051] 

The washing nozzle 12 is connected to the penetrant remover supply source for chucks with 
which penetrant removers for chucks, such as pure water, were held through the penetrant 
remover piping 18. When the penetrant remover for wafers and the penetrant remover for chucks 
are of the same kind (for example, pure water), the penetrant remover supply source for chucks 
may be the same as the penetrant remover supply source for wafers. 

Bulb 18A is infixed in the penetrant remover piping 18, and bulb 18A is turned to top-face 2a of 
the chuck pin 6 or the spin base 2 from the washing nozzle 12 by open Lycium chinense, and it 
has come to be able to carry out the regurgitation of the penetrant remover for chucks in the 
shape of a rod. 
[0052] 

Closing motion of Bulbs 16A-20A and actuation of the revolution drives 8 and 29 and the 
elevator styles 10 and 33 are controlled by the control section 15. 

When processing Wafer W with this substrate processor, it considers as the condition that all the 
bulbs 16A-20A closed by control of a control section 15, first. Moreover, the elevator style 33 is 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



2007/11/29 



JP,2004-111487,A [DETAILED DESCRIPTION] 



10/17 ^— V 



controlled by the control section 15, the cutoff plate 27 approaches the wafer W upper part held 
at the spin chuck 30, and opposite arrangement is carried out. And the revolution drives 8 and 
29 are controlled by the control section 15, and the wafer W held at the spin chuck 30 and the 
cutoff plate 27 rotate. 
[0053] 

Then, the elevator style 10 is controlled by the control section 15, and a splash guard 3 is moved 
so that top-face 2a of the spin base 2 and recovery port 1 1a may become the almost same 
height. 

In this condition, bulb 16A is opened and the 1st drug solution is breathed out by control of a 
control section 15 from the bottom nozzle 13. The 1st drug solution flows toward the method of 
outside according to the centrifugal force of Wafer W along the underside of Wafer W. Thereby, 
the underside of Wafer W is processed. When the 1st drug solution is an etching reagent, this 
process may be the so-called bevel etching or bevel washing which is made to turn around the 
1st drug solution to the top-face periphery section of Wafer W, and is etched or washed. 
[0054] 

The 1st drug solution which reached the periphery section of Wafer W is shaken off according to 
the centrifugal force of the revolving wafer W in the side, and close passes along between body 
material 48a and body material 48b in recovery port 1 1a, and it is collected at the 1st drug 
solution collection tank 21. After processing of the wafer W by fixed time amount and the 1st 
drug solution is continued, bulb 16A is closed by control of a control section 15, and the 
regurgitation of the 1 st drug solution is stopped. 

Depending on the class of wafer W of a processing object, the underside of Wafer W is processed 
by the 2nd drug solution instead of the 1st drug solution. In that case, first, the elevator style 10 
is controlled by the control section 15, and a splash guard 3 is moved so that top-face 2a of the 
spin base 2 and recovery port 1 1b may become the almost same height. In this condition, bulb 
19A is opened by control of a control section 15, and the 2nd drug solution is breathed out from 
the bottom nozzle 13. The 2nd drug solution flows toward the method of outside along the 
underside of Wafer W. Thereby, the underside of Wafer W is processed by the 2nd drug solution. 
This process may also be bevel etching or bevel washing. 
[0055] 

The 2nd drug solution shaken off according to the centrifugal force of the revolving wafer W in 
the side goes into recovery port 1 1b, passes along between body material 48b and body material 
48c, and is collected by the 2nd drug solution collection tank 22. After fixed time amount and 
such actuation are continued, bulb 19A is closed by control of a control section 15. 
Furthermore, depending on the class of wafer W of a processing object, the underside of Wafer W 
is processed by the 3rd drug solution instead of the 1st or 2nd drug solution. In that case, first, 
the elevator style 10 is controlled by the control section 15, and a splash guard 3 is moved so 
that top-face 2a of the spin base 2 and recovery port 11c may become the almost same height. 
In this condition, bulb 20A is opened by control of a control section 15, and the 3rd drug solution 
is breathed out from the bottom nozzle 13. The 3rd drug solution flows toward the method of 
outside along the underside of Wafer W. Thereby, the underside of Wafer W is processed by the 
3rd drug solution. This process may also be bevel etching or bevel washing. 
[0056] 

The 3rd drug solution shaken off according to the centrifugal force of the revolving wafer W in 
the side goes into recovery port 1 1 c, passes along between body material 48c and 48d of 
cylinder members, and is collected by the 3rd drug solution collection tank 23. After fixed time 
amount and such actuation are continued, bulb 20A is closed by control of a control section 15. 
In case Wafer W is processed by the 1st, 2nd, or 3rd drug solution, a part of 1st, 2nd, or 3rd drug 
solution falls to top-face 2a of the spin base 2. Therefore, after processing by the 1st, 2nd, or 
3rd drug solution is completed, top-face 2a of the spin base 2 and the chuck pin 6 are in the 
condition of having become dirty with the 1st, 2nd, or 3rd drug solution. 
[0057] 

Then, the elevator style 10 is controlled by the control section 15, a splash guard 3 is moved, 
and it is made for top-face 2a of the spin base 2 and advice section 3a to become the almost 
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same height. In this condition, it becomes the height location where the cutoff plate 27 and the 
head (upper bed of advice section 3a) of 49d of lobes are almost the same, and approaches. A 
revolution of the wafer W by the revolution drives 8 and 27 and the cutoff plate 27 is maintained. 

And bulb 17A is opened by control of a control section 15, and the penetrant remover for wafers 
is breathed out from the bottom nozzle 1 3. Similarly, the penetrant remover for wafers is 
breathed out also from the top nozzle 34. The penetrant remover for wafers flows toward the 
method of outside according to the centrifugal force of Wafer W along the underside and top 
face of Wafer W. Thereby, the underside and top face of Wafer W are washed. The penetrant 
remover for wafers which resulted in the periphery section of Wafer W is shaken off to the side, 
can be received in a splash guard's 3 advice section 3a (a trap carried out), further, flows below 
and are collected by the penetrant remover collection tank 26. 
[0058] 

Then, the revolution drives 8 and 29 are controlled by the control section 15, and the rotational 
frequency of a spin chuck 30 and the cutoff plate 27 is made small. Consequently, a sufficiently 
big centrifugal force will not be given with Wafer W, and the penetrant remover for wafers 
breathed out from the bottom nozzle 13 comes to fall toward the bottom nozzle 13. Thereby, the 
bottom nozzle 13 is washed by the penetrant remover for wafers. 

A big centrifugal force stops committing the top face of top-face 2a of the spin base 2, or Wafer 
W by carrying out the low-speed revolution of the spin chuck 30 to the flowing penetrant 
remover for wafers. For this reason, the penetrant remover for wafers shaken off from the spin 
base 2 or Wafer W cannot jump out to the side at a sufficiently big rate, but as an arrow head A1 
shows to drawing 1 , it falls below, without reaching advice section 3a. However, since the 
recovery ports 1 1a-l 1c are not allotted to a height location lower than advice section 3a, the 
penetrant remover for wafers does not mix them in the 1st, 2nd, or 3rd drug solution. 
[0059] 

Although the great portion of top-face 2a of the chuck pin 6 or the spin base 2 is washed by the 
penetrant remover for wafers by the above process, it sees from the core of top-face 2a, and 
top-face 2of part [ of the opposite hand of the chuck pin 6 ] and its near a etc. will be in the 
condition that the 1st, 2nd, or 3rd drug solution remained without being washed enough. 
If the 1st, 2nd, or 3rd drug solution which remained in the top face of the chuck pin 6 or the spin 
base 2 dries, since a drug solution component will crystalize, it will become particle and it will 
become the cause of contamination next, the part in which the 1st, 2nd, or 3rd drug solution 
remained among top-face 2a of the chuck pin 6 or the spin base 2 is washed. 
[0060] 

First, the revolution drives 8 and 29 are controlled by the control section 15, and the rotational 
frequency of Wafer W and the cutoff plate 27 is returned to the rotational frequency at the time 
of wafer W washing. And bulb 18A is opened by control of a control section 15, and the 
penetrant remover for chucks is breathed out from the washing nozzle 12. The flow rate of the 
penetrant remover for chucks breathed out from the washing nozzle 12 has desirable 31. thing 
considered as the following by /. 

The regurgitation of the penetrant remover for wafers from a revolution of the spin base 2 by 
the revolution drives 8 and 29 and the cutoff plate 27, the bottom nozzle 13, and the top nozzle 
34 is continued. When one washing nozzle 12 is formed, and the spin base 2 rotates, the 
penetrant remover for chucks is applied to top-face 2a of all the chuck pins 6 and near of those. 
Thereby, in top-face 2a of the spin base 2, and the chuck pin 6, the part in which the 1st, 2nd, or 
3rd drug solution remains is washed. 
[0061] 

Under the present circumstances, it is shaken off from the spin base 2 according to a centrifugal 
force in the side, or with about 12 washing nozzles in advice section 3a, the penetrant remover 
for chucks rebounded in the chuck pin 6 at the washing nozzle 12 side flows after carrier eclipse 
(trap is carried out and arrow-head A2 - A4 show to; drawing 1 .) **, and to a lower part, falls, 
and are collected by the penetrant remover collection tank 26. Moreover, the penetrant remover 
for chucks which is going to rebound by the chuck pin 6, is going to serve as Myst, and is going 
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to disperse upwards is also shaken [ on the underside of the cutoff plate 27 ] off to a carrier 
eclipse (a trap is carried out and arrow-head A5 shows to; drawing 1 .), and the side, and are 
collected by the penetrant remover collection tank 26 through advice section 3a. Since the path 
of the cutoff plate 27 is larger than the path of Wafer W, the penetrant remover for chucks which 
dispersed in the slanting upper part can also be efficiently received from the chuck pin 6. 
[0062] 

Thus, this substrate processor can collect now the 1st thru/or the 3rd drug solution, and 
penetrant removers (the penetrant remover for wafers, penetrant remover for chucks) according 
to an individual. Moreover, as for this substrate processor, structure is simple by preparing the 
splash guard for receiving the 1st thru/or the 3rd drug solution, and the penetrant remover for 
wafers advice section 3a for receiving the penetrant remover for chucks. 
Moreover, since the recovery ports 1 1 a— 1 1c are not allotted to a height location lower than 
advice section 3a, it does not almost have them that the penetrant remover for chucks goes into 
the recovery ports 1 1a-1 1c. Therefore, since the penetrant remover for chucks does not mix in 
the 1st thru/or the 3rd drug solution collected by the 1st thru/or the 3rd drug solution 
collection tanks 21-23, the situations, like the concentration of the active principle of the 1st 
thru/or the 3rd drug solution becomes thin are avoidable. That is, according to this substrate 
processor, the amount of the 1st thru/or the 3rd drug solution used can be reduced by 
increasing the 1st thru/or the count which can reuse the 3rd drug solution. 
[0063] 

Moreover, the penetrant remover for chucks which dissolved the 1st, 2nd, or 3rd drug solution 
adheres to the structures, such as a wall of a chamber 1 , and filter 4 underside, and drying and 
producing the crystal of a drug solution component does not almost have it, either. Thereby, the 
amount of storage type pollution can also be reduced. 

After washing of the chuck pin 6 by the penetrant remover for fixed time amount and chucks or 
top-face 2a is continued, bulb 18A is closed by control of a control section 15, and the 
regurgitation of the penetrant remover for chucks is stopped. And after the regurgitation of the 
penetrant remover for wafers from the fixed time amount and bottom nozzle 13 and the top 
nozzle 34 is continued, bulb 17A is closed by control of a control section 15, and the 
regurgitation of the penetrant remover for wafers from the bottom nozzle 13 is stopped. 
Similarly, the regurgitation of the penetrant remover for wafers from the top nozzle 34 is also 
stopped. 
[0064] 

Then, the elevator style 10 is controlled by the control section 15, a splash guard 3 descends, 
and a splash guard's 3 upper bed is made into a location lower than top-face 2a of the spin base 
2. In this condition, a fixed time amount high-speed revolution is carried out, and the wafer W 
which the revolution drives 8 and 29 were controlled by the control section 15, and was held at 
the spin chuck 30, and the cutoff plate 27 shake off, and are dried. According to the centrifugal 
force of the rotating wafer W and the spin base 2, in the wall of a chamber 1, the penetrant 
remover for wafers and the penetrant remover for chucks which were shaken off in the side pass 
with the space between a chamber 1 and a splash guard 3, flow below, fall, and are collected by 
the penetrant remover collection tank 24. 
[0065] 

Since Myst of the penetrant remover for wafers produced at the time of washing of Wafer W, 
top-face 2a, the chuck pin 6, etc. and the penetrant remover for chucks is interrupted by the 
cutoff plate 27, it is hardly piling up above the cutoff plate 27. These Myst mainly exists in the 
interior of a splash guard 3. For this reason, if it dries in a location [ as mentioned above ] higher 
than a splash guard's 3 upper bed, Myst of the penetrant remover for wafers or the penetrant 
remover for chucks will not adhere to Wafer W. Therefore, when the penetrant remover for 
wafers and the penetrant remover for chucks dry on Wafer W, the particle by the crystal of a 
drug solution component does not occur. 
[0066] 

Above, processing of one wafer W is completed. 

Drawing 3 is the illustration-sectional view showing the configuration of the substrate processor 
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concerning the 2nd operation gestalt of this invention. In the component corresponding to the 
component of drawing 1 and the substrate processor of drawing 2 , the same sign as the case of 
drawing 1 and drawing 2 is given to drawing 3 , and explanation is omitted. 

As for the substrate processor of this operation gestalt, the splash guard 38 is formed instead of 
the splash guard 3. At drawing 3 , although only the part related to a spin chuck 30 and a splash 
guard 38 is shown, parts other than these are the same as that of the substrate processor of 
the 1 st operation gestalt. 
[0067] 

The splash guard 38 has the annular configuration in plane view. Groove interior of 1st proposal 
38a which the cross section opened to the method of inside by the typeface of KO mostly is 
formed in a splash guard's 38 inner surface upper part over the perimeter. The inner surface of 
interior of 1st proposal 38a includes head-lining 38e prolonged in the slanting upper part toward 
a splash guard's 38 core side from the upper bed of 38d of internal surfaces which meet in the 
direction of a vertical mostly, and 38d of internal surfaces, and 38f of bases which extend in a 
slanting lower part toward a splash guard's 38 core side from the soffit of 38d of internal 
surfaces. 
[0068] 

moreover — a splash guard's 38 lower part — the inner direction — and — caudad — an open 
section — 1 /about 4 — it is engraved on a way in the direction of a vertical among circular 
interior of 2nd proposal 38b, and interior of 2nd proposal 38b, and slot 38c in a circle is formed. 
In plane view, cylinder-like batch member 39a is mostly set up along the direction of a vertical 
near a splash guard's 38 common-law marriage. To the inside of batch member 39a, it is 
cylindrical, and batch member 39a and concentric batch member 39b are mostly set up along the 
direction of a vertical. Moreover, in the outside of batch member 39a, it is cylindrical, and batch 
member 39a and concentric batch member 39c are mostly set up along the direction of a 
vertical. Batch member 39c is located in a splash guard's 38 outside in plane view. Batch 
member 39a and batch member 39c are used as a side attachment wall, the drug solution 
collection tank 42 is formed and the penetrant remover collection tank 43 is formed by using 
batch member 39a and batch member 39b as a side attachment wall. 
[0069] 

The elevator style 10 is combined with the splash guard 38, and rise and fall are made free. While 
the splash guard 38 is descending, slot 38c fits loosely into the upper part of the batch member 
39. 

The 1st washing nozzle 40 is formed almost horizontally so that a splash guard 38 may be 
penetrated and it may project from head-lining 28e of interior of 1st proposal 38a. 40t of circular 
deliveries 8mm or less is formed at the head of the 1st washing nozzle 40 for the diameter. 40t 
of this delivery is located in the location which projected slightly from head-lining 38e, it is 
arranged inside interior of 1st proposal 38a, and carries out the regurgitation of the penetrant 
remover for chucks almost horizontally from this location towards the method of the inside of 
the radius-of-gyration direction of a spin chuck 30. 
[0070] 

The 1st washing nozzle 40 is connected to the penetrant remover supply source for chucks with 
which penetrant removers for chucks, such as pure water, were held through the penetrant 
remover piping 41. Bulb 41 A is infixed in the penetrant remover piping 41, and bulb 41 A is turned 
to top-face 2a of the spin base 2, or the chuck pin 6 from 40t of deliveries of the 1st washing 
nozzle 40 by open Lycium chinense, and it has come to be able to carry out the regurgitation of 
the penetrant remover for chucks in the shape of a rod. 

The protection member 45 for protecting revolving-shaft 7 grade from processing liquid etc. is 

formed in the perimeter of a revolving shaft 7. 

[0071] 

Further, this substrate processor has been arranged above the cutoff plate 27, and is equipped 
with the 2nd washing nozzle 46 for supplying the penetrant remover for self-cleanings to the top 
face of the cutoff plate 27. The penetrant remover supply source for self-cleanings is connected 
to the 2nd washing nozzle 46 through the penetrant remover piping 47. Penetrant removers for 
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self-cleanings, such as pure water, are held in the penetrant remover supply source for self- 
cleanings. Bulb 47A is infixed in the penetrant remover piping 47, and it is possible to carry out 
the regurgitation of the penetrant remover for self-cleanings for bulb 47A from the 2nd washing 
nozzle 46 by open Lycium chinense. Closing motion of Bulbs 41 A and 47A is controlled by the 
control section 15. 
[0072] 

When processing Wafer W with this substrate processor, first, the cutoff plate 27 approaches the 
wafer W upper part held at the spin chuck 30, and opposite arrangement is carried out by control 
of a control section 15. And the wafer W held at the spin chuck 30 and the cutoff plate 27 rotate 
by control of a control section 1 5. 

Then, the elevator style 10 is controlled by the control section 15, and a splash guard 38 is 
moved so that top-face 2a of the spin base 2 and interior of 2nd proposal 38b may become the 
almost same height. Since the height location of the batch member 39 does not change, it is in 
this condition and the batch member 39 does not exist between top-face 2a and interior of 2nd 
proposal 38b. 
[0073] 

Then, a drug solution is breathed out by control of a control section 15 from the bottom nozzle 
13 and the top nozzle 34. According to the centrifugal force of Wafer W, a drug solution flows 
toward the method of outside along the underside and top face of Wafer W. Thereby, the 
underside and top face of Wafer W are processed. 

The drug solution which reached the periphery section of Wafer W is shaken off according to the 
centrifugal force of the revolving wafer W in the side, flows caudad after carrier eclipse (trap 
carried out) ** to a splash guard's 38 interior of 2nd proposal 38b, and are collected by the 
omission drug solution collection tank 42. After the drug solution processing under fixed time 
amount and wafer W up is continued, it is stopped by the regurgitation of the drug solution from 
the bottom nozzle 13 and the top nozzle 34 by control of a control section 15. 
[0074] 

In case Wafer W is processed by the drug solution, some drug solutions fall to top-face 2a of the 
spin base 2. Therefore, after processing by the drug solution is completed, top-face 2a of the 
spin base 2 and the chuck pin 6 are in the condition of having become dirty with the drug 
solution. 

Then, the elevator style 10 is controlled by the control section 15, a splash guard 3 descends, 
and it is made for the chuck pin 6 and the 1st washing nozzle 40 to become the almost same 
height. In this condition, interior of 1st proposal 38a exists in the side of top-face 2a of the spin 
base 2, and the batch member 39 fits loosely into slot 38c. Moreover, the cutoff plate 27 
approaches the upper bed of interior of 1st proposal 38a, and becomes the height with almost 
same top face of the cutoff plate 27 and a splash guard's 38 upper bed. A revolution of Wafer W 
and the cutoff plate 27 is maintained. 
[0075] 

And the penetrant remover for wafers is breathed out by control of a control section 1 5 from 
the bottom nozzle 13 and the top nozzle 34. The penetrant remover for wafers flows toward the 
method of outside according to the centrifugal force of Wafer W along the underside and top 
face of Wafer W. Thereby, the underside and top face of Wafer W are washed. It is shaken off to 
the side, and it flows to a carrier eclipse to a splash guard's 38 interior of 1 st proposal 38a, they 
flow below to a pan, and the penetrant removers for wafers which resulted in the periphery 
section of Wafer W are collected by the penetrant remover collection tank 43. The penetrant 
remover is made not to be mixed in the drug solution collected by the drug solution collection 
tank 42 by the batch member 39 although shown around and collected by interior of 1 st proposal 
38a allotted to the location higher than interior of 2nd proposal 38b used for a penetrant 
remover collecting drug solutions. 
[0076] 

Then, the rotational frequency of a spin chuck 30 and the cutoff plate 27 is made small by 
control of a control section 15. Consequently, a sufficiently big centrifugal force will not be given 
with Wafer W, and the penetrant remover for wafers breathed out from the bottom nozzle 13 
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comes to fall toward the bottom nozzle 13. Thereby, the bottom nozzle 13 is washed by the 
penetrant remover for wafers. As for the penetrant remover for wafers, it is collected by the 
penetrant remover collection tank 43 also at this time. 

Next, the rotational frequency of Wafer W and the cutoff plate 27 is returned to the rotational 
frequency at the time of wafer W washing by control of a control section 15. And bulb 41 A is 
opened by control of a control section 1 5, and the penetrant remover for chucks is breathed out 
from the 1st washing nozzle 40. The flow rate of the penetrant remover for chucks breathed out 
from the 1st washing nozzle 40 has desirable 31. thing considered as the following by /. The 
regurgitation of the penetrant remover for wafers from a revolution of the spin base 2 and the 
cutoff plate 27, the bottom nozzle 13, and the top nozzle 34 is continued. Thereby, the part in 
which the drug solution remains is washed in top-face 2a of the spin base 2, and the chuck pin 6. 

[0077] 

Under the present circumstances, within interior of 1st proposal 38a, the penetrant remover for 
chucks rebounded in the chuck pin 6 at the washing nozzle 40 side flows after carrier eclipse 
(trap is carried out and arrow heads D1-D4 show to; drawing 3 .) **, and to a lower part, falls, 
and are collected by the penetrant remover collection tank 43. Moreover, the penetrant remover 
for chucks which is going to rebound by the chuck pin 6, is going to serve as Myst, and is going 
to disperse upwards is also shaken [ on the underside of the cutoff plate 27 ] off to a carrier 
eclipse (a trap is carried out and an arrow head D5 shows to; drawing 3 .), and the side, and are 
collected by the penetrant remover collection tank 43 through interior of 1st proposal 38a. 
[0078] 

Thus, this substrate processor can collect now one kind of drug solution, and penetrant 
removers (the penetrant remover for wafers, penetrant remover for chucks) according to an 
individual. Moreover, since it does not mix in the drug solution collected by the drug solution 
collection tank 42, the penetrant remover for chucks can avoid that the presentation of the 
collected drug solution changes. Therefore, also with the substrate processor of this operation 
gestalt, since the amount of a reusable drug solution can be increased, the amount of the drug 
solution used (consumption) can be reduced. 
[0079] 

Moreover, the penetrant remover for chucks which dissolved the drug solution does not almost 
have adhering to the structures, such as a wall of a chamber 1, drying and producing the crystal 
of a drug solution component, either. Thereby, the amount of storage type pollution can also be 
reduced. 

After top-face 2a of the spin base 2 and the chuck pin 6 are washed by the penetrant remover 
for chucks, bulb 41 A is closed by control of a control section 15, and the regurgitation of the 
penetrant remover for chucks is stopped. And after the regurgitation of the penetrant remover 
for wafers from the fixed time amount and bottom nozzle 13 and the top nozzle 34 is continued, 
the regurgitation of the penetrant remover for wafers is stopped by control of a control section 
15. 

[0080] 

Next, a fixed time amount high-speed revolution is carried out, and the wafer W held at the spin 
chuck 30 and the cutoff plate 27 shake off, and are dried by control of a control section 15. 
According to the centrifugal force of the rotating wafer W and the spin base 2, the penetrant 
remover for wafers and the penetrant remover for chucks which were shaken off in the side flow 
to interior of 1st proposal 38a to a carrier eclipse and a lower part, fall to it, and are collected by 
the penetrant remover collection tank 43. 
Above, processing of one wafer W is completed. 
[0081] 

As mentioned above, according to this substrate processor, storage type pollution can be 
reduced, but the self-cleaning which washes chamber 1 wall etc. and removes storage type 
pollution is also possible for this substrate processor. Self-cleaning is performed to a spin chuck 
30 in the condition that Wafer W is not held. 

First, a spin chuck 30 and the cutoff plate 27 rotate, and it is made for top-face 2a of the height 
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location 2 as the time of wafer W washing where a splash guard 38 is the same, i.e., the spin 
base, and interior of 1st proposal 38a to become the almost same height location by control of a 
control section 15. Then, the cutoff plate 27 approaches the spin base 2 by control of a control 
section 1 5. Thereby, the top face of the cutoff plate 27 and a splash guard's 38 upper bed are 
made into the almost same height location. 
[0082] 

Next, bulb 47A is opened and the penetrant remover for self-cleanings is breathed out by control 
of a control section 15 towards the top face of the cutoff plate 27 from the 2nd washing nozzle 
46. Moreover, the regurgitation of the penetrant remover for wafers from the bottom nozzle 13 
and the top nozzle 34 and the regurgitation of the penetrant remover for chucks from the 1st 
washing nozzle 40 are also started. 

The penetrant remover for self-cleanings is shaken off according to the centrifugal force of the 
cutoff plate 27 to the side, in the wall of a chamber 1 (an arrow head E shows to drawing 3 .), 
flows below and falls. Thereby, the wall of a chamber 1 is washed. Since front faces, such as 
top-face 2a of the spin base 2 and the chuck pin 6, are covered with the penetrant remover for 
wafers, or the penetrant remover for chucks, Myst of the penetrant remover for self-cleanings 
etc. does not adhere. 
[0083] 

After fixed time amount and such processing are performed, the regurgitation of the penetrant 
remover for wafers from the regurgitation of the penetrant remover for self-cleanings from the 
2nd washing nozzle 46, the bottom nozzle 13, and the top nozzle 34 and the regurgitation of the 
penetrant remover for chucks from the 1st washing nozzle 40 are stopped by control of a 
control section 15. Then, a fixed time amount high-speed revolution is carried out, and a spin 
chuck 30 and the cutoff plate 27 shake off, and are dried by control of a control section 15. 
[0084] 

Whenever washing of top-face 2a of the spin base 2 or the chuck pin 6 processes one wafer W, 
it is performed, but self-cleaning shall be performed whenever Wafer W is number[ of 
predetermined leaves ]-processed. 

This invention is not limited to the above operation gestalt, and the number of the recovery 
ports 1 1a-1 1c can be constituted in arbitration in the 1st operation gestalt according to the 
number of the classes of drug solution to be used. Even in this case, it can prevent that a 
penetrant remover mixes in the drug solution collected through the recovery ports 1 1a-1 1c by 
preparing advice section 3a in a location lower than recovery port 1 1c in the lowest location. 
[0085] 

When making it a penetrant remover jump out to the side at always sufficiently big initial velocity, 
a penetrant remover is good also as what is collected through either of the recovery ports Ha- 
lle. 

In the 1st and 2nd operation gestagen, splash guards 3 and 38 are being fixed, and it may be 
constituted so that a spin chuck 30 may go up and down. Moreover, splash guards 3 and 38 and 
the both sides of a spin chuck 30 may be constituted possible [ rise and fall ]. 
[0086] 

You may have the washing nozzle 12 and two or more 1st washing nozzles 40 in advice section 
3a and interior of 1st proposal 38a. 

In addition, it is possible to perform modification various in the range of the matter indicated by 
the claim. 

[Brief Description of the Drawings] 

[Drawing 1] It is the illustration-sectional view showing the whole substrate processor 
configuration concerning the 1st operation gestalt of this invention. 

[Drawing 2] It is an illustration-sectional view for explaining the structure of the substrate 
processor of drawing 1 , and control. 

[Drawing 3] It is the illustration-sectional view showing the configuration of the substrate 
processor concerning the 2nd operation gestalt of this invention. 

[Drawing 4] It is the illustration-sectional view showing the configuration of the conventional 
substrate processor. 
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[Drawing 5] It is the illustration-sectional view showing other configurations of the conventional 
substrate processor. 
[Description of Notations] 

2 Spin Base 

3 38 Splash guard 
3a Advice section 
6 Chuck Pin 

8 Revolution Drive 

1 1 a-1 1 c Recovery port 

12 Washing Nozzle 
12t, 40t Delivery 

13 Bottom Nozzle 
15 Control Section 
27 Cutoff Plate 

30 Spin Chuck 
34 Top Nozzle 

38a The interior of the 1st proposal 
38b The interior of the 2nd proposal 
40 1 st Washing Nozzle 
W Wafer 



[Translation done.] 
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i^^fcft6J:5fc$ft5o 0^-T5^t: o >-<--^5 2co3S^^fcJ:D^ , 9^O^ 

ft fc t) ^ y ^ b°^5 6l:lhIJixfc!) b fc ^ ^ y ^ ffl ifc ffi tt , ^-^v^<5 l (D ft m 
fc^fcoT (|5|:^PPC 1 t^tc ) T^ — £r^ft^^TmiR£ftJ^*£ft5 0 50 
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[0017] 

[ wvrxrn i ] 

#H2000-1 8 5 2 64-£§-^$R 

[ ¥fffrXm 2 ] 

#fl¥l 0 - 1 9 9 8 5 2 ^-^m 

[0018] 

[»W*#ftlJ; 5 it5 HUB ] 

k r. Z&s 2, 7 4 ^bthtli^ntt^r^f t y^ffl^tif t^^7°7 >7 

a. # — K 5 3 , 7 3 fc ^ -y > 5 l k^BBS:iliEixTigj|XSftSbtt"t?ttftV^ 0 f t y ^ I 

6 1 a^0R^° - F6 1 bCA^tP (Ztl^frl, ^ 9 B 3 , B 4 T* ^ t 0 ) e # M , * 

*^xE)iit^ T*^fc*TLftdSfe«*^i:?Rltf*ix«^C>, 1h]R^ - F 6 1 a , 6 1 
[0019] 

^ £> jft * , BK^- h 6 1 a, 6 1bSr^LTiaJRSixfclKS9E^. ^-Yjy^fflSsi^tt^S 
At 5 ^ M:4 6 0 HI IR $ fc * tt > a^^^^W^KJRfflfaSrflSlRfcWWfflSttS 
©t\ ^ -y * * ffi jfe « © a A K J: 5 HI JR £ tb fc X * ©fi)S*«ftt5i, 31 ® <£> ^ g f£ 

# a* fcfcwwfln^ t ft *? % , * « £ w w ffl -e § 5 hi * a* /> ft < ft 9 , l« 

ftffli li#< 45 0 20 

^ 5 1 t x 7 5 s/ > # — K 5 3 , 73i<Z)^(cA5j:5[-t5rit)^ibti6 0 

ttt*#ft**t-Soi>5ftft, (8) t4ot±*t}R*t^t< ft8c 

[0020] 

W s El 5 t S fW 1 1 i t ii , 9=- Y sy ^ ffl 55fe W K # § 35fe #■ / X 7 4 b j£ ft 

"Cfffitfc u J ^tv> 0 z<Dtz#>, ±*^«*t5^^y^ffli*i**o*fc*-<ft&o 

o ^ , ?-^s/^ffliJfe^*W:, ^ * v 5 i<z>rt«ft^o*ifiWU:W-»t5 (H4*5i 30 
U< El 5 tc: N ^ b 5 , B 6 T*^ t 0 ) o J: 9 ft ^ ^ ^ ffl ftifS fi li ^ iSi 1 1 

5 co -e , Kits iSi^^^gSftt^^^/^f^/^gai # \zl , ^ y ^ 

% ^ -t v /< 5 l f*j <£> m ® 4b m L fc ^ — x <y * ^ tt ^ ^SfcBfe*^#t**J5!fei:fea 

o 

[ 0 0 2 1 ] 

t5:it*fcs„ 

[ 0 0 2 2 ] 

r co is w © s e> ft <z> i #j « , ^ ^ ^ & £ *i < ^st^i 

ll^iftt^itfc^ 
[ 0 0 2 3 ] 

[ « H-S: » t * «> <o ^ S *3 ± W 3S W <D a * ] 
±fB^RHSrW*tafc»©l»**lia*^38Wtt, X ( W ) *(5^*¥l:ftKFt5S 
(3 0) , r(oS«^^^^0te^i^6fc^(D[Hite,i!Kft^#| (8) k . iffiS 

SS^05^fplfrtaifSS:n±|±it5i5tif«PJ:aif g (1 2, 18, 1 8 A , 40, 41, 50 
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4 1 A) t , ±EiS««»flBwflI*-4rBit)HtfJ:5fcE«priB-e, _LfB[lUBB»«*te:J: 

5 jl ia s is ^ «f m m # o r m - n a * ti s as * m & ft *t r ifc-r5fc»*>»aj*iR 
m ir ( 3 a , 3 8 a) t ±.mmw-m^±t^^^^±.mm^mmu^^\cmn^^ 

1t 5fc ffi P ( 1 2 t , 4 0 t ) SrtfS r i: Sr#«i: t5S S'fe I8f t*5„ 
[ 0 0 2 4] 

(C *5 V> T IrI Co 
[ 0 0 2 5 ] 

*«!ttffl#SottffiPS:ELfc*^, S ^ ^ ^ W ^ ^ ^ #■ ^ IhI ft p|5 ^ s # ^ tt^5 

0 ^ O ffi -c , ISeiBtt««^J:5KS«»fif|S*lllte*-&4:d5fc, 8fe#«tt:ttJ#a35»feK 

, m & ffli m a §(5 ^ # ft L X w 6 N ^(OJ;"5*ift#*tti*i**iaiRS8KSttt5H5 
( h?y^*Jx5. ) , 
[ 0 0 2 6 ] 

r ft \c X V , fc x tf , KtEft^ffi^iR^Snfc^^v^tOrtM^iffc, IK « £r ^ A, tf£ Sfe 20 

» m & # * 1~ s - t & su $y t? # ^ 0 it^ot, ^^^/<rt*&if^#ift*^*ffi"c-^ 

iff ^ ft ft fc * ^ , £ kfcT#^£«ft*fe-CISiK£ft5 £ 5 C«i^tv^t 
J: 0 

[ 0 0 2 7 ] 

« / X )V (13, 34) £r £ h \z. , ±!E«5i*«lIlR«5as, _b SB «t 3S * / X /i/ P± ffl 
S ft _b IE HI te B lb W IS J; 6 X *t> tc: J: 9 « ^ ^ jr tf * ft fc £ ft tt 5 fc «> <D x X y 

yi^iif— K (3, 3 8) lc»^S^TV^SrfcSrW«^^aW*«llB*<oaE««iaSS 30 

1 "C fe § o 

«L 3ffi }R / X ;u « y -/t t £ fi N S«<ft^*B^fft»*Hfc*S^Tffi*fctt/«J:WJbffi^^ 
35 lc fpj tt T , j||*^*^*ft^0tea«*a:Ui^teftt^^fcor i b«tv^ 0 ^co#-&. EI 
RI»lil:±9, KS«WSBtc««pS4xfcS*ESrliIte*^SCi:^J:f3, X « ^ ffi 
Sh ttj * in tz m m * » * J: 5 % S g o T S ^ t / J; ^ 1 B I: ?5 o t ^ J (c P&] ^ o 

^ J: ^I^H5 0 

[ 0 0 2 8 ] 

* m m m u o fc & a m » , i^^tfiiuabtit, ^ x 9 y * # — k s tt & ^> 

40 

» (1 1 a, 11c, 11c, 38b) 4r^t^r ^#iS^ t6itil2fef 
[ 0 0 2 9 ] 

ar^^IUiR-e^^o EIi|xSnfc®a*d s j|l*"e*>5»*ftif, - <o m « Sr S 
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[ 0 0 3 0 ] 

ffl s ti & » a % <£> a 'S rt *c m ft 5 #l a « m as * m v> -c . 5> m m k t? # a „ 

tf * *I 5 IB «t <z> IS ej? , ±IBifei£*|I]iKBM*> *T«r^±fB«ka«IIIiK» (l 1 c ) J; <9 
ffi V ^ ffi" £ {fc B IK ^Tl^ - i: Sr # « fc 1" 3 I ft * *I 3 4 fc tt 4 IE * ^ £ « «l S g S T* 
fe <5 o 
[ 0 0 3 1 ] 

r. <£> 55 9? <fc ix tf , ft^Jftll|iRlf|5«tO(Sv^»ISffi1t^tt, ^ S K S iR SB tt K (t fe T * 
# 5 0 1" ft fc> , ^ ^ISSOflStl- itttf, &3«<0»«IB#J&sffiTi"5wfc«:»fM^ 

fs « -e # 5 o 

[ 0 0 3 2 ] 

V^fclP (3 a, 3 8 a) ^igfiESfttfc^, ±1Baaj*«ti:a#a^, 3feiffit-±fBPtmP 
^tt^Sif / (12, 4 0) *■ ^ ^ > n (O Sfe / X ;v<o p± tfcl P # , ± fE |fl p co ft £tf 

t^BBS^tvTv^^) r t Sr #m 5 If * il i ft ^ b 5 ©VNf n^^!E*(Z)SSfelSit 

r. co 35 91 ± *x « ^ p± tf. p , f ft t> , S5fe if- / X /u 5fe }g « p IB £ ix T v> 6 <d t? , 
gfe y x <d % * # {tfi, <d 35 *f i: T W T £ - fc tt ft e 

[ 0 0 3 3 ] 

4E (27) ^^^^c:^tpr^^#m^i-^fft**lftv^b7<7)v^Tn^-^-IE^(7)S«^a 

[ 0 0 3 4 ] 

r. tf> % 0^ ^ J: ti « , jg Rff « <t 5 , K«««F«"CWsfaiS*ix, fc fc x tf , 5 ^ h t ft o T 
% *fi(c#f Lt/^T^f t^, ^^v^rtMftif^fllJtft^ftffifc^ca 

[ 0 0 3 5 ] 

[ « m <d m m <n m n ] 

m i « , i (o mmm m \c m ^ ^Mmw (o ±i^m ^ ^ ^ ^ mm ^ ^ m m m v 

[ 0 0 3 6 ] 

:wisfeiitit fa #& e * ft jb o fc ^ ^ h ^ * -r 5 n t» « co ^ ^ >- 1 t , t <d 

SB IB * i> 3i w ^ 7k ¥ ^ « b T 9 ^ W <D (5 >^ ^ a § |& ifi # » 4 9 ^ 
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EHE 6 7s tf v ^ -y y ^ 3 0 £ N ^®^l^joV^T^t 0 >-^-^-/^ 3 o^^^HfrJ; 5 ^ IB 
£ ft fc * :7° 5 y K 3 t S:* ^-C^io 

=7 y is a. jT ~- F 3 fl , ^ -t V 1 t H i> t£ f- ^ * ti* 6 1*9 ft J&> o T ffi £ ft It 4 o <D 
R £15 *t 4 8 a— 4 8 d £r A, "C V ^ 5 □ 4oORgSH4 8 a ~ 4 8 d N ft>K SI5 <D R 13 
*B *t 4 8 a^b*rta^niSiSl5#4 8 d ^ fp] ^ o t , JB Ul i* S # {£ < ft S «fc 5 ft o T 
5 o 8 a~4 8 d W±JB^btt, t> *fr « ( * fc° ^ ^ - * 2 fflj ) \C fa o "C #4 & 

_h^(d^ffi^4 9 a — 4 9 d tL? Jl^Hi ITV^ 0 ^tti^4 9 a— 4 9 d <D % 40 fit , 

# #& a: ft a ^ cd § 0 

[ 0 0 3 7 ] 

S^tOSP4 9 a i:S^fctJS(54 9 b irtcj:^. HI ifc * — h 1 1 a *JBfiU SJltfc 9 , ^ffiS4 9 10 
b t 4 9 c t i- J: 5 . m JR # — h 1 1 b#JKj*SftT*5!>. * a SB 4 ■ 9 c ^ffigfl 

4 9 d t J: 19 , EI — F 1 1 c*»SSftt^5. ilR#-H 1 a-1 1 ctt, ± 
T*lRM-«fJi£ftTV^ 0 

RiSft 4 8 b ^T^(l, |itt©20©R«#4 8 e, 48f£ftoTV^ D H^{*4 
8 ettR«»4 8 f iil^HltfcS. R « , PHUJ*f 4 8 c OTUtt, Ritt©2oO 
RIft4 8 g, 4 8 h £ ft otl^o R«#4 8 gttR«[#4 8 h i 8 ^fll I: R AS 

g|5 *t 4 8 c <D T SB tt , l^«©2o©RI($4 8 i, 4 8 j £ ft o T £ 0 R fH* 4 8 i 
tt R ffi {* 4 8 j J: !) ^IJCfc^o 
[ 0 0 3 8 ] 

pq ffi ft: 4 8 j . R ffi §15 # 4 8 d ^ fid & ft T if JE I* 5 ffl #4 SB 4 8 k <D 5fe * T * 20 

i 5 CRltbJxtl^So ^H3 4 9 d, R«»tt 4 8 d , £3 OMS £4 35 4 8 k ^ 
J: 9 > * 7" =7 v is zx. # — K 3 4» *fr 95 tc ft ^ o T R) P L It Wr ffi # s tf 3 <d ^ <£> H A 3 
a *fSStitV^5 0 jgrt»3 att, 0 JR stf — h 1 1 c©T*KfiILt^5. 
^7°7^>a^-K3^T*(:(^ f t l (7)TH5^IC J: 5 (^H1S 3 5 
Bfi £ ft T 0 g|3 5^b«, Rtt«©5o©»il2 5 a ~2 5 e j5S4RSftTV^5 
o # Mt i£ 2 5 a ~ 2 5 e ft P ^ *t , 0> h l*J # ^ ft ^ o T , ft MM. 2 5 a, # « H 2 

5 b , .ft m St 2 5 c , 5> MIS 2 5 d % # Ml §£ 2 5 e <£> ffi BB S ft T 5 0 ^ ffi K K T 
, i v ii2 5 e CO g W: ^ fc° V -< — 7 2 <D S ± 9 t?f ^|C/hSV\ 

[ 0 0 3 9 ] 

^gf|g2 5 a*5«tW^Mt*2 5 b^r«Mi! L T , ^ 1 iSEUIXlt 2 l^J^/ftSHTfeO, 30 
ftm^ 2 5 b ^ it/^il 2 5 c ^rftij^^ L X , ^2^«IUi|XW2 2^^^^tbT*55 55' 
Hi S 2 5 c*5J;W^MI*2 5 d fiO t IT, » 3 ^ jj£ 0 f f 2 3 3SS®^Stfr*35, 5^ 
Ml M 2 5 d *3 J: T>*^ Ml S 2 5 e^fMlJIgi: Lt, ^^rS[HliRW2 6 ^^TV^ C * 

. f tv/M fcitj«»ii2 5 a tftitut, as^*iSlHIJR^^2 4^JK*s^^Tv^a 0 

[ 0 0 4 0 ] 

^/7s/V^-K3Clt #^«Sl 0^gA^ tlt ^ 5o # I* « « l 0 ft , ^^y^/ 

v/^^-K3l:g^^tlf:g^a5»l 0 a , ^ U W 1 0 a M *g ^ S t£ I3f fe v * ft \t » 
5 # ft 1 0 b, ^ 1 0 btc^^^tt^-l^ttl 0 b^#[^^Ttgft#|5^,IEtl]^l 

0 c S:tA;T*^5 9 ^gf^2 5 a . 36 rt « *t 1 0 d ^ HS^ S ft t *3 9 > 0b 

f•j:^p fc gt^5*tl0d^c^fii$ftTv^^ o #M8Si 0 cia^iai o c ^#s^t 40 

, * 7" 5 y ^> - ^ - K 3 ^ m #& a: ^ ft ^ # P$ -c ft § <t 5 ^ ft o T V> 5 o 
[ 0 0 4 1 ] 

^^7^>a#-K3tfTftSll5i:, rafSa5W4 8a<DTI»fc±tJ*Htt#4 8eJ&S, 5^ 
*I2 5 a i^(tl2 5 b ^ffl[:SA^^ R^ft:48f, 4 8 g & , 5^112 5 b 
^MH£2 5ctora^#ASft, R^f*48h, 48 ijJS, 2 5 c i 2 5 d 

iOPflCSAStl, Rffif*4 8 j ^^g||g2 5 d t ft MM 2 5 e t <D fi[ \C # A S ft ^> 0 

ei 2 . » , iii l^xs&ssao^ififcjztffljwfc 

[ 0 0 4 2 ] 
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[0 0 4 3 ] 

^ fc° is =f- -y v 9 3 0 f± % R K UK i£ * ¥ SB $ *b ft X fc° ^ -< — * 2 fc , 7\ fcr° V — * 2 
<75 * i> T $P tc ft it * fp] » o X * 9 # it ix ft IhI te tt 7 i: -«r A/ T? 5 „ * tf V - * 2 

CD _h ® 2 attliff*¥4ffit4otj3!3, Jh ® 2 aCOjli^^iCte^ifc^^^^^^Ve;^ 
t§Jj$^6 a fc , ^ OJ^SP 6 a £ 5 fc° >- -< — X 2 (D ¥ & X fa ft M \Z & X 

w^«e^i"6^}#gf56 b ^tttv^o 

[ 0 0 4 4 ] 

nitett7 « , mfc$4 7 ^^o#co^^>^ ^c:IHItes^:slHIteK^(l«*8^s^le-&si^Tv^a 

6 £ ^ 3 i tf* *r SB T? fc 5 0 

lSi7ttf!|)t"e*>!), [Utett7C0rtifB{Cfi, fclSIEf 1 4 I ^ tit V> 5 0 

Ef 1 4<7)rt«5i*feaft#t#&j&9 iftot^i, ^liEf l 4 (O _b «H tt , t° - ^ 

2 ^ i: ffi 2 a a»fe;bTj&»fcSgffiLTfc9. &««#Jl&&9U:ieiiLfcliBn£*LTtoS« 
tttffltST^XyH 3 i:ftotV^5 0 T>^X;H 3©jfe«Ctt, HI ¥ ft * ft ^ * « — 

[ 0 0 4 5 ] 

&l*Ef 1 4 OTBtt, fgllSftlEffie. f 2 l«Ef 1 9 N I 3 HSf 2 0 , *3 

x n m # m m *g i 7 (c^teitv^o ft 1 ^ ft be * 1 ewioii^fti^tii^ 

ItRglCgiJtit^^ fg 2 IS ft BE <t 1 9ttJB2^3K«dSJR*-*ixfc*20|||««t 
& j!S fc: ft jft $ ti X *3 5 , I 3 HEf 2 OttJB3©IKiRdSiR*Snfc*3<o3gS«t*&jBfc 
Sll^titv^o ^ }#■ ft IE W 1 7 tt #fi 7k ft ¥ to & & £ tifcV ^'^fS1fc& 

i«ffif&S^gS^titv^5o Il4i/a|3(7)li(i, ft. x. tf , xyf y^Stfcot 

[ 0 0 4 6 ] 

ft 1 » ft SB W 1 6 IC tt /V :/ 1 6Aas^S£*LT*39, ft 2 Kg ft BE * 1 9 \C f± :/ 1 9 

Aj5S^3S£ix-C*3!>, |3lSlf 2 0t:|j;^^7 o 2 0 A^fl^tit^^ $g & ft IE W 
1 7 }± ^ )V zf 1 7 A & ft ft £ tb X V > ?5 o 

^ ^ 1 9 A , 2 OA, 17A^MC/^/^yM6A*^<^^^ct l 9^^1^^^ : ^^^ 
Rftil&»9 ClAt5^i*T?#5. '^/I'/'l 6 A, 2 0 A , 1 7 A t H C^/V/* 1 9 A 
SrH<ii:fcJ;9, I 2 (^Il^^Ilftl^ 9 ic^At 5 : H^Tt § 0 * -f l 6 A 

, 1 9 A , 1 7 A^|C/<^7'2 0 A^PK :^a!), $ 3 ©1$ ^MlSffitig 9 C 
lAt^H^t^o ^ 6A, 1 9 A , 2 0 A^KC^/^1 7 A5r| 

<^<McJ;i9 N ^x/NfflftfrfttteiftftJ&Bg |c*At5r L ft ifi o T , 

:/ l 6 A , l 9 A , 2 o A , l 7 A w M BH K J: 5 % -JR. 1 ft V 1 * b » 3 38 » , 13 J: tJ 5 9 

[ 0 0 4 7 ] 

^ tT >- *f- ^ v 2 3 0 <D _b * tt , RS^^lifi 2 7 ^ia$tlTV^5 0 iBEWf*S2 7^)€ltt 
, ^7^/^wo^J:^9^:^v^ 0 jS Wr 4E 2 7 o ^ ^ _h 35 . HieW2 8 ^® id ft it *5 

5 , IUfi«l2 8 ^fi, 06112 8^^(D|i©^t)!)^|Hll^t5 06Iftli2 9^8^ 

^titi^c ^mmmmrn 2 9 \z. £ v , mmm 2 7 & ^ ft t x he % ^ tr ^ ^< — ^ 2 t - 

[ 0 0 4 8 ] 

@gi28|j;ftttfc!), HI(E*lll2 8 0rt*BS^tt, teattiB*3 1dS#iiSix'rv^4 0 
a ft IE m 3 1 60 rt g|5 M: , ^IS^ffitf^0^11ffi^^3 2 ^^ot^§ 0 #L S ft IE 

3 lOTfid. ^Sft#t*&SS3 2tCig®bft^PS:*b. 9^^W<O_hffi + *fclft^T*0f 
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fpi^b, is « m ft m ft 4f ^ «t a % & m a -c # 6 x 5 fc & o x v> 5 0 

[ 0 0 4 9 ] 

Jh y X 3 4 <b > «5f a « <t b T % fc fc x. HC , «?^^ffl8fej^«^**etfflBTtBfc«JE8* 

i^tv^tt J:< , T/X/H 3^11, f£ l ft ^ L |g 3 co ^ *5J:t5»>J=.^fflaci#-tt*r 

IU^tt2 8 ^ H: # I* « « 3 3^JB-&*ttT*5'!l , 0 *te tt 2 8 fc ft $ *L fc % *r 2 7 £: # 

^ 7° 7 y is =l — K 3 Irll L t , ffi#/X/H 2 ^ 15 IS ^® 9 tt It t lit V>5 0 75fc 
f y X;H 2(i, 8 d f I I T i 3. a ft ta L t ^ 9, -t (O % «B fc 

BttHP l 2 t asfj*Stitv^ 8 at tfci p l 2 t tt , fc t x- ff , R 7f2 co fc co <t i~ 5 n £ as t* 

# , ttBP 1 2 t(OitItt8nnnKTit5" t#ffiLV^„ 
[ 0 0 5 0 ] 

:©nitHP 1 2 tit |gF*Jg|33aCOf*Jif 8 d) a> fe t> T a> ^ tB L fc fl: C fc 

fc 5 * |gl*jg|$3a<Df*]^ ( jf * b < tt % ^^ofcfil) fc SB B £ c\ co ^ a> <b . * tf 

[ 0 0 5 1 ] 

ffijf/X/M 2 tt % $fc #- % BE * 1 8*^LTtt7Kft^<0^^y^fflSJfe}#-«dSlR*S*tfc^ 

-r y * ffl Sfe ^ « W & JK fc 86 3K £ *t "C ^ 5 0 ^^^fflffi}***:^^ ^ ffl * ^ ^ as |W1 @ co 
fc © ( fc <t x. tf , m 7k ) T? fc 5 * ^ , 

ft»*Ef 1 8i:tt^;v^l 8A35S^8Sht6 9, ^ ^ X l 8 A £r m < r <^ fc J: t) . gfe 
J X 1 2^^^- J r^^e°>6^^t°>'^< — 2 CO _k ® 2 afcfR]ttT^-¥^^ffl^fe#^ 

**ttfcatffi-e#a± 5 fc ft o t „ 

[ 0 0 5 2 ] 

^/^l 6 A-2 OAOSSH^, @6f »i«8, 2 9i3j;t/#ftiftl 0, 3 3 Oftff 

tt , m m sb i s fc ± 9 m $p s n a 0 

:^SSftIlft^x^wwfti^t5^it 5fc~f\ ffl ^ as i 5 co ffl ^ fc j: <9 -r r 

/v X 1 6 A - 2 o A # BJ C fc ffi <h £ ti 5 0 £ fc . ffifftIS 1 5 k: J; 5 3 3# 

MiSht, % if 4S 2 7 ^ ^ t° y ^ t y ^ 3 ofcfife«F*ixfci>^^w±*fciet6UT*tift 
Ei$ti6 0 -t b T , AO ffl W> 1 5 fc X 5 , El te B » Ht * 8 , 2 9 as ffl W $ ft X , ^ t° ^ ^* 
3 0 fc i& W £ ti fc $ =r- W fc J: U< Jg if 4E 2 7^@fiJ.tl5o 
[ 0 0 5 3 ] 

* <£> * . $ij^a5i5fcit9#i^^t#ioas$ij»^nr, * \? >"< — 2 <d ±m 2 * t ibi $l 

— b l 1 a t a* fa IS P D M £ fc ft 6 X o fc ^ ^ y 7 y V a # - K 3 * » * S ii S . 

:(otttt\ ffl ft i 5 co sj w fc x v) . /u x i 6 a as m frti x % i <o m ffi. as t y x 1 

3^bttffl^5 e * 1- <D « tt: ^ ^ W CO 3* *fr ^) fc J: «9 , ^ m /n W (O T S fc » o T ^ 
*lc[ol^otatti5o r. ix fc J: Q , ^^^NW^T^as^^^tv^o I l (Dli^x^f-y 
^SCefcStSH:, c^Igft, ^^^W<^iiffiJ^^a5fc^l<0^ffiSrllI«9^^^:T^2/ 

[ 0 0 5 4 ] 

r> j: w 60 ^ jg g|S fc jg L fc m 1 £^> HI S \X , SeLtl^ «? m /n w CO JS fc J; ?) fiO 35 fc tg 
D §] HI Ifc >tf — b 1 1 afcAoT, n fB *P *t 4 8 a ^ R If §P # 4 8 b <t CO |W fi Q , 

»isiiiRiiiiRflr2ifciiuR*tL5 0 — b# pa , m i co^^fc ± a v ^.^^w co^nasm^^ 

tb fc f£ , ffl « SP 1 5 CO ffl fc J; Y) X 1 6 A as BE C ^> Jx . % 1 CO SI * <D Pt ffi as flc it £ *i 

^I^f(7)^x/NWcoll(cJ:oTfj;, ^lco^Sgcoftfc^fc, I2(7)lffi^«t 5 !?x/n 
W^TS^^I^ti^o ^rco^^f^:. ^feT, ffl W SB 1 5fcJ:«9#(^^«l 0 as ffl fp $ T 
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N t° >- -< — * 2 (D ±m 2 a t M IR stf — h 1 1 b £ aM£ 13 C i« £ I- ft 5 £ 5 . * X 7 
yi/ a #-K3#»iSii5 B - <d ffi "C , ffl ft SB 1 5 <£> ffl ft ^ J: 9 ^ X 1 9 A a* US a> 
ft T . |2(Dlfg^f y X;H 3^b5tll)^So 8 2 ^/NW^TICffio t 

<D lit > ^</<;Vx 7 f y fc(i^/<;V^ittfco t t 

[ 0 0 5 5 ] 

It i N 5 ^7^/^W^]ls^Q?^jtc:J; "9 II'J $1 *9 §J b ft 7c H 2 <7) 36 ffi f"£ , - f 1 1 

btAOs Rff^M4 8 b tRf^M4 8 c ^f B 1^I^ ^2^ffiE]JR»2 2lC[I|l|X£ 

ft 6 o — Si j^f fpij * r. o ± 5 ft * as me s ft fc ft , ffl ft as 1 5 <o ffl m \c «t 9 ^ ^ x 1 9 a 
a* bb d b ft 5 o 

£ b ic , ftiittO!?i/NW©a«|:j;ottt, !Ri*fcft»2o3(gffi<Dft;bPfc:* ^3 
olita i)x/NW^Ti^^I^tia o -t o 4§ & , 5fe "f , #J»*S15^J:5#I*« 
ffi 1 0 as ffl ft <£ ft T , * fc° ^ — * 2 CO ± ffi 2 a i: m ifc *° — h 1 1 c t aW5 ffi H C K S 
ft 3 <t 5 I- > ^X^yv'atf — K3*t»iiSft5.- rottll^, ffl ft U 1 5 ffl ft \c J; 5 
0 A^l^nt, I 3 (DlS^T / X;u l 3 a> b n± ffi £ ft 5 o I3^)llli^ 
^W^TI^f&ot^*(C^]^oTg£^5 0 r. ft l£ £ 5 , ^x/nW(DT1/5^3.0IIC 

[ 0 0 5 6 ] 

06 L t ?x/NW(Z)ii^^|C <t 9 flil * Si <9 «J ft fc % 3 (D ^ ffi , 0 i& — b 1 1 

c icA!) , n « s» tt 4 s c ^R^a^#4 8 d t co m *■ a 9 , ^3^ssiuirw2 3 ^ m a * 

ft 6 0 — J£ R# WU ro±5ft»f^aSilBl«E*ftfc«, ll»15©l«|ia!)^/^2 0A 
a* H C b ft 5 o 

^aW^H, * 2 , J feiii 3 (^itlcj: 9 ffll^^SKs ^1, 12, * fc tt 3 
<D Mlfc <0 — U * t° — ^2^iffi2al:|^§ fl L /c ^ o T , ^ 1 , $2, * J* f& 

3 (DlSic J: ^fel^n j tfct, ;*t: D ;/-< — ;*2co_h®2 ajoJ:{/f t°>6}i, 
S? 1 , * 2 , 3 J: 9?§ixfc)RIt 4o tv^o 

[ 0 0 5 7 ] 

*:<D'&, »JW«B15lc:J;9#ftai#10aSffl»Sft"C^ *7?i/*s=.1f — K 3 a* » » S ft 
N ^l^y/<-^2^±ffi2afcJgrtS3ai:^f5lil3i:iSJlc4 5«t5l-$tt5o r CO #t 
Sl-e, ^ B?r « 2 7 i:^ffi§j54 9 d CD 5fe S ( Jfi I*] g{$ 3 a CD _L iS ) Mi IS # H C *i £ ffi « ft 
^iftg-T^o 111 45 E ft ttk * 8 , 2 7^±5^^^wfcJ:tf3IISr*2-7(OlHiettj|!i»Sfta 

o 

^Lt, ffl ft SB 1 5 cd ffl ft I- £ 9 ^ X 1 7 A as R a> ft T , ^^ffl^itS^T / X/u 
3 a> b n± ffi £ ft 5 0 IpJSH^ ±y X;V3 4d^fc9^^fflS#*i s iitffl*h5c ^^^ffl 
i5fc W W. tt s ^^W^S'L^IU^ >>x/NWOTffi*5<t^±ffii-Sot^*^|p]^oT 
ft 5 Q :i ft (c J; *9 , ^x^wtDTIfc^^iffi^^if ^ti5 0 ^^^W^HIRSPKSo 
tc V at ffl gfe #■ ffi ft , # - t £ t) -9J b ft T . ^ ^ 9 y >" * — K 3 <D m «B 3 a &c S: tt 
bft (h-^^^Sft) s T^^fcj«ftTi*^ffiigiRW26JCiaiR*ft-S 0 
[ 0 0 5 8 ] 

i^t, ffl ft as i 5 \z x *) m m m m m m s , 2 9 as ffl ft s ft x , ^ t o ^ ^ -r ^ ^ 3 0 ^ «t 

W*»f«2 7(^llHE»caS/hS<Sft5o T;X/V1 3^^?tffi^f:!)x^ffl 

ife ^ JK tt , 9 ^ W i 19 + 5^ # ft ^fi fort as # x. fe ft ft < ft 5 N T / X /v l 3 \c ft fa o 
t « t S J: 5 I- 4 5 „ Uia^ T;X;h 3^!>x/NlifcitStac^JJi5 0 

^ tT ^ ^ y ^ 3 OaSfi^lHlte^ft^r^^i:^, ^t°^-< — * 2 (D ±m 2 a ^ 57 3i /n W 

co _h ffi sr ft 6 * ^ ^ m m & « tt * # ft 3s * as «& a> ft < ft § 0 r. <o tz. * , * tr v - 

^ 2^«>x/NW^E)S?9I&ti5 ^ ^ ffl gfe #■ ffi tt . + 4> # ft 38 « t? fflJ ^ — J» W ffi i" 

L^L, |H| IR * ^ h 1 1 a ~ 1 1 c ft , |g §15 3 a <£ *9 © ^ ^ ffi fi @B ^ ft T ft V> 

-e % ^ m ^ ffl jfe #■ ffi as n i % jr 2 % * fc w: » 3 co m ffi tci u A -r 6 r t tt ft 0 

[ 0 0 5 9 ] 
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Ek _h (O X S \c X V . 

* IB 4: * S o 
ft y ^ y 6-^^ 

[ 0 0 6 0 ] 

ftf, « »« 1 5 
CO 0 $C J&* , r> m 
X 1 8 A tfS gfi ^ N 



6 36S s JLffi 2 a- CO t» ^S|5 

2 a fc if tt N + # gfe * S 

t° — * 2 <o _l ffi a 

^2(7>_hffi2 a <£> 9 ^ ft 



W8fcj#-li*0)|IIteSfcU:M£ 

X/H 2 b f t 



-<-^2©Jhffi2aC0;*:§B^t, l> ^ ^ ffi 

b % X , f t V 9 t° V 6 CO R # ffl'J CO SB 5> *5 
ft -f \z. ft 1 . 12, *fctt»3©3B«c^«o 

o fc ft 1 , ft 2 , * tt ft 3 CO M S & ft «fe -f" 

#9^^colSH£ft£(D-^, ^ N f t s> ^ 

2 , *fctt»3(Dj|«[^aofcS|5^35S 



ft 5 o L r , WW 1 5 (OHan:J; 



10 



[h] *E IE ib $1 ffi 8 , 2 9^J:§^t 0 y^-^ 2^J:t;i»Tft2 7(7)0^, ^t^CT; 

1 3 *5 «t _h y x jv 3 4 a* & <n $ ffl gt }s co n± u tt jhi $ ft 5 o ft y x /v i 2 ^ , 

fc 4: x. tt , 1 * 00 ^ R ft h ft X v^ tt m & X fc , * fc* > -< - x 2 36S HI & 1~ § r i \z. X V , -f" 
^T©ft trv'e *5J:tft©j£ff©±ffi2 ai:f t^^ll^l^StbnSo ^ ft 
}C J; 9 s ^ h° ^ -< — 7 2 ©±E 2 a J:U5f t ^ ^ f ^ 6 }c jsv^t, ft 1 . ft 2 , * fc tt 

§3 (Dii^aot^§s5-}^gfe#^n^o 20 

[ 0 0 6 1 ] 

JS >t> Jj \c X V * > — * 2j&>io«#i-fi0«&ftfc!3fts/£' t°^6l:3fco 
tft*/X;H 2|jl:»fel^f:f * ft SB 3 art© 2fe"j#- 7 X A- 1 2 

3ir « ~C g tt b ft (F7y^Jh;Hll:*PPA2-A4t*t, ) « > TJ^^IJxI 

feTife#«iaJEW2 6fciiiiR*ix5o * , f t * * fc° >- 6 -e Bis fa S t> , ^ ^ h fc * o t 
Ji^^tlSl J; 5 tt5f t y^fflffi^*t>. »f « 2 7<DTITSltbli ( F 7 ^ 

2 6{ClEllR$tL6o l»f1S2 7 Wt(i!>xAW^SJ; ^tV^(DT% f y ^ t° V 6 ^ ?d 
#4 ft _b * ^ fR L tz f t y^ffl8fe^«fc«i*Wt*tt5 n t ^ -e * 6 0 

[0062] 30 
r co X o \c , r^K«ffla»«ttftl&v^Lft3 0|||«*3J;t^a5j#-« (^^^ffl 
ft y .S: BU \z HI JR "C # 5 J: 5 <C o T v> 5 0 * fc . f t y^ffiftfrStS 

JtS^fe^^rtSfB3 a^ N ^ 1 t^V^ 3 (DlS^o J:t/f>x/Nffift^S^rf ^ ^fefto^ 

X 9 ^ V a # - KtRIt fclxTV^Sr fc J: D % ^^)Sfi*l£E««i^*a^fto t 

* it , HI Ifc 2j? — h 1 1 a ~ 1" 1 c tt s 36rt*P3'ai9<ftV^*Sffi11JC:ttiBSnTV^/«CV^ 
"C ^ f t y ^ JB #• ^ m AX >K — h 1 1 a ~ 1 1 c Id A 5 r. t tt fc h )£ t£ V\ t ^ o 
T s f 1 /^V^ LB 3 lS0ftff 2 1-2 3 ^ tlfcll 1 ^ LI 3 ^lf$l:, f t 3> 
^fflS^S^IALi^^?), ft 1 *V^Lft3^SI*<Z>*abfifc4>^»*^|»< tj:Z>ii 2<D 

jgaK^SfiJfflpTIBftlHUBcSrit^-rr i J: 5 N ft l ^ Lft 3 co^^^ttfflSSrte»T*# 

[ 0 0 6 3 ] 

* , ft i . ft 2 . * fc tt ft 3 co m ?g & ^ m u fc f t ^ ^ ffl # m & , f t^^i^wi 

- M ID , f ty^fflft#*ia5f ty?tf^6^±B2 ao»i***itbixfc*, »J 
m SB 1 5 <D fflffi {z. X /< )\s ~7 1 8 A a« EH C ft T , ft^^ffliSfe^tt^etlil^ffitStb-S 

m s *: m . ffl « sb i 5©asia!)^/^i 7 A^icttit, r / x ^ 1 3^^? 50 



(13) 



JP 2004-1 1 1487 A 2004. 4. 8 



^^ffliJ^s^Biffl^fiEjhsnSo m « . Jt / x 3 4 a* & <o *? ^ m m & * © st a t> 

f¥ It £ tl 5 o 
[ 0 0 6 4 ] 

flg -e . »j » SB i 5(a V) m te K » «* * 8 , 2 9is»j»Sh v * t° >- ^ * ^ * 3 0 ^ ts J* 

2/ ^ ffl 8fc tt , ^^w*i<z>rt|gk:ii5fc!9, f t^^l - K3iw 

ra^sratioTTJ^tinist^ jSfej*ttiaiR*i2 4fciiiiR*tbSo 

[ 0 0 6 5 ] 

■>^^W, _b E 2 a , ^ y ^ t° >- 6 * if <D 85 H# \Z. £ C £ =jl ffl jjfe # m *5 «t W ^ ^ ^ 

? mifcftmo 5> * b tt , ii t6fr « 2 7^*6ix5fc*, ^ »r « 2 7 ©Jt;frfc:tt 

IT^ft V\ : ; ^ h tt , i ^ 7 y is =l jf ~- F 3 (7)rtS[Cff4LT^5 0 - ^ 

fc *6 , J: 5 I^T'? sx - K 3 5 K^fil-eftHtffi i , 9 ^ ^ JB 

£ ^ — if- ^/v-/$s5§£i-<5 d £ tt ft v ^ 0 

[ 0 0 6 6 ] 

El ± T* , lftO^x^WlDMI^IlTt^o 

h 3 tt , # 38 w <z> ^ 2 <7)^jte^^i-^5^«&a^«^«^^^t~ia*?w*WBia^fe^ 
r co n m j& m <d m m *& m ^ s tt . a??? — b 3 <Dixt> y> y y v ^ # - k 3 

8iSRtf fefttv^s, m 3 -e tt , 3 ofci;r>^/7 5/v / ^#^K3 8i:l 

o 

[ 0 0 6 7 ] 

* ^ 7 y V 3. # - K 3 8 (t¥Sffil^V^TS^(D^^^f LTl^o ^7°7 y ^ a. — K 

3 8 <d rt ffi jl sb « , mmftfe\£^<n^%z^iftx\cm^t^^yt(om 1 * §15 3 8 a # ^ m 

CSoTl^JtlT^5 0 )([ 1 3 8 a ©rtltt, maf<&fll:*ftfc»5l*J*ffi3 8d 

, S ffi 3 8 dOiS^6^7 p 7yv'a^-K3 8 Otitflj|ciRid»oTft6±*lc]Etf5 

^ # 3 8 e , *3 J; TJ* e ffi 3 8 d <D T S fab * 7* 7 V ^ — K 3 8 ^ ^ i C fn] ^ o t 

#4 » T * 2£ T>* 6 JS B5 3 8 f 
[ 0 0 6 8 ] 

nm^(om 2 3 s b t N si2fgrt^3 8 b <d v% * « s i^j ^ so k * n n nt *t o m 

3 8 c H^W^tltl^ 0 

^SfifcjSV^t, * rf =7 y > =. U — K 3 8 <o rt Me iE « ^ > RfB«Ott9JlBW3 9a*M5 

« * *r ffil \C » o T A K * iX T ^ ^ 0 tt «I tf 3 9 a © F^I ftlj tC tt , HfSHfc-CttisOSR*t3 9 
a i:|^«Wtt§]Stt3 9 b^|5ffl&t*^l:So-Cig^tltV^o * , ft IBS W 3 
9 a <D ^ W ^ » , Hffity:X*t±m$$U 3 9 a fcH'k#{Oft«J*l$*t3 9 c 3^5 13c [£ fp v K * Iftl I- ft 
ot'iKShtV^o ft §D 93 3 9 c tt N ffi ?i \Z. *5 T ^ ^ 7 y V — K 3 8 <D 9b M 

icffiifrv^o ft «J SB » 3 9 a #> £T$i±tyMtt 3 9 ctftlli b X s M « EI flx W 4 2 ^ 
»SSflTj8!), tt«I«B5W3 9a*5j;t5ft«Ilf|5»3 9bS:«*fcUr, «c^*IHiR«4 3 

[ 0 0 6 9 ] 

y^r^a^f- K 3 8 *TftShTV^5 fc #^tt, ?^3 8 c tt ft -SD SB *f 3 9 co ± SB \£ M %k 

-r % o 
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* X 7 V is =>- H — K 3 8 ^rl'l 1 ^rtS 3 8 a CO 3*c # 2 8 e ^ b ^ til t 5 i 5 13c 

ff*¥t»ift^;X/w4 0#Ritfcixtv^5 o m l J5fe * / X 4 o 60 % m £ tt . K S ^ 

8mmHT^)RI^a:ttSP4 0 t^f^^Jltl/^ 0 :C6tWP4 0 ttt, ^#3 8e^)^ 
b fcf ^t^ttl Lfcfil'C*) !) * l'jBrtW 3 8 a ©rtJBCEiSil, ^^fil^b, * 

o 

[ 0 0 7 0 ] 

ft ^ -r y 9 JH ?fc # tfc *p M * m S ft T ^5 0 Sfc #■ JR BE « 4 l t ^ ^ X 4 l a if S * 
tit^^ /</v^4 1 AS:I!< I 1 / X/M 0 OPiffi P 4 0 t^^t° 

>-^— ;*2C0±D^a^^^;y^b 0 ;/6t::fatf 
5 (C ^ o T o 

iate«i7^jaifflt-tt^ »a*R*^^fciHitett7#t«*i"5fcft^«»w«'4 5 & m tt b 

ft r 5 □ 

[ 0 0 7 1 ] 

rcoXte^SSSte:, £ b J£ , JKWftE2 7^Jb*-«rgEB"5rtB"C. Iifi2 7(OJ:I(:t/i/ 
X /l- 4 6 td tt N m ME « 4 7 £ ^ L T ir jV 7 ? V - ^ ? f% gfe » m M # S ffi £ ft T 

^ ^ ^ y - ~ > ^ % $t & m « & as k tt > Hfrte t? <o± /is? ? v — - is ? mm&m 

*lR|:Snt^S, it^Ilf 4 7 /</l/^4 7 A#^S S llTfc !J , 7' 4 7 A 

t ifi *T «g tr fc 6 o ^ A- X 4 l A , 4 7 AOlStt, WJ»«Bl5l£j;0»JW£ftap 

[ 0 0 7 2 ] 

rroiftftigi-e^iAwofeittstStt^ 5fe -f , *j » *fs i s ©J « <t <9 . Mm 

m 2 7 #i * tf >- ^ ^ y 3 0 (Cf*^^f^xAW±*^MLT^(^EI^tl5 0 *l 
T > ffl ffl AS 1 5 CO fH.ffl ^ J; 19 . X t° ^ ^ y $ 3 0 % W £ ft ft. £ ^ ^ W *5 «fc TJ* * if K 2 

7 35s m £ ft 6 o 

36rt»3 8bi:#liffRli:*iSKft5«t5l-> ^X^yVatf— K38iP8ISfi5. ft 
■SO flS # 3 9 CO ffi $ f£ ■ tt ^ fc> b * V> CO T? , r. CO 4fc ft -e , Jiffi2a<blS2igl*l£l$3 8b^cO 

ra ^ « . ft 9 sb *t 3 9 » # ft u ft v> 0 

[ 0 0 7 3 ] 

gv^T, ffl « SB 1 5 to »J « fc: «fc 9 , T/^/H 3 feitfl/X/us 4^e>«R*liiaStt 
Stt6 a r. ft J; 9 , ^x/NW^TSeitflE^ai^hSo 

i>3i^w<O^JHiBfc*LfcSI»tt^ EfeLTV^^^^Wco^^^^J: «9 fflj ^ tg 19 -gD b 
ftt^7 p 5^>**-K3 8(0»23lrtaS3 8bli:SltE)ti ( h 5 y X £ ft ) ft % N 
t-^tb^^M«[HliR1f4 2{c[lliR$n^ 0 — J£ B# , i7x/NWiTiolS^I^Ii^ 
tiltte, ffl » ffi l 5 co ffi ffli ± D . T y X /i- 1 3 *5 J: U« ± / X /v 3 4 ^> b co HI m <D w± HJ tt 
ih ^ ti % o 
[ 0 0 7 4 ] 

L ft ^ o X , J: 5^1^*11 Lfcf, ^ t: 0 > — ^ 2 <D ± S 2 a *5 «t ^ v 9 V 

-t <o « , Mftftl 5Ki 0*W*iSlit, ^^7y^*#- K3*T»Sn 

\ ^ ^ ^ tr >- 6 t n 1 sfc #- y x /i- 4 0 t ts m c n s ic ft § ct 5 $ tiz> 0 z(D&m 

X , X tT ^ ^< — ^ 2 CO ± ffi 2 a co flUJ \ZL M: . *l*rtSt3 8 adS#ftLt*55, ft -80 §15 W 
3 9 (ii3 8 c }:iIt§o * ft , lit 2 7 tt, f 1 Sgrtffl 3 8 a (7)±ffi^ifiSL> 
Iff *R 2 7 CO _h ffi h * X 5 y > a — K 3 8 (D _b ffi t , « 1*1 C ffi ^ SC ft & 0 ss w *3 
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[ 0 0 7 5 ] 

^tt, m m sb i 5 <d m m ^ ± o . t / x 1 3 *s «t t* ± / x /u 3 4 a> , * ^ m $c » 

o ^ot^sw^HftSBfcSofc^^^fflifcj^Jfttt. ft'J — i: ffi 9 "SO fo ;Jx T . X X 9 y v- a 
-K3 8(^Ilirt^3 8 a^gltbtl, T * — tfflEtbTj5fe^fl^lHlItJl«4 3^llI 

*Hfc*l3Rrt8B3"8a^36rt*ixTiaJR*ixS*s, tfcSJ«BW3 9fc:«J:«9, |g fl£ 0 4* ttf 4 
2 tc: 111 K ^ H ^ ^ gfe ffi ^ ^ x b v ^ <t 5 (c $ ti T v n 6 e 

[ 0 0 7 6 ] 

^ v ^ t s M » SB l 5 <D SJ » «fc 9 . * t° >• 7- -r y * 3 o fc ± tfil Wr « 2 7 <£> m £ K tfM> S 

< £ ix £ o * tt * , T/X/H 3^e>StaiS^fcl>^^ffli!fe}#-«tt, ^x/nW(c J: ^) + 

# # ft 31 * ^ # x & ti ft < ft 5 , T;X;n 3 icia^o t»t5 i 5 C45c - *x 

?siiiite#i4 3^iaiR*ixao 

2fc s *J ffl SB 1 5 <o U m J: 9 x 9 ^ ^ w *s «t V 3£ Bf S 2 7 <D 0 te ft ^ , £ ^ ^ W Sfe 0# 
© m £ ft ic M $ j}x 6 o ^tt, M #P SB 1 5 to U ffl \z «t 5 ^ X 4 1 A fl* P?S a> *x , HiS# 

;x;m o^fc^^-y^fflasi^jK^ttfflSixSo *is»;x^4 o e> ?t Hi $ n & ^ * 

J: tJ* S Br 4R 2 7 co [U te , ^^l:T/X/H 3 it/±; X;U3 4 fa b <D V m 9cfri& 
<D nktti nmWt £ Z> * r ix «t 9 , ^ t°y-<-^ 2 2 a ^ J; 0f ^ ^ t° y 6 (cfc 

v^r, IS ^ S o t 5 3 ^ ^ i5fei* ^ 5 o 

[ 0 0 7 7 ] 

\ »lift^3 8 arttgltbti (h7y^Sh; H3t*PPD 1-D4t*t. ) fc « 
, T*^fc*ix«feTifc#*igi|xW4 3fciaiR*ixSc * fc , ^ -r y ^ t° ^ 6 ~e tt ia £ 9 
. h ^*otl*^^ft L J; 5 ty^fflS^Ik ^ Br ffi 2 7 OTBtS 

j|x ( y^Sn ; i3ln^R]D 5 t?*t» ) > l^^S^bttt, 1 Sg 1*3 SB 3 

8 a ^gtffi^tlalKtt 4 3 [eI IR £ ;ft 5 0 

[ 0 0 7 8 ] 

r co J; 5 I- > :(7)SftMIII(iilI^lS^ i5fe ^ *K ( V ^ ^ ffl Sfc if- fl£ . ^ * s> ^ ffl 
gfe ffi ) 4: Sr ft HI iR t? % S J: 5 ^ ft o T ^ ^> 0 * _fc v ^^^^ffljJfe^SEJi^SEHJiRW 

4 2^igiRsnfc3ii«E*caAi-s-i:ttftv>36*e>, in ir s n it m 9t <o m & & 7 & it i- s c <^ 

SrlHStSr t^*C#5„ Lt^ot, : Oii^I(DlS^lgIia o T t , SfiJffl 
BTIB4JI*o*Srii J ^-t"ifc3flS"e#*36*b, X ffi (O tt ffl S ( IH # S ) * fS « t? # ^> „ 
[ 0 0 7 9 ] 

* fc , M JK S: JS #f b ^ y ^ ffl Sfe * M tt > ^^^/<l<Drtltft^coffii&%^#^b, K; 

^t 0 ^^— ^2C0±®2 a^^^^^tr^6ds^^^^fflj*»tt^«t0ifci^*ixfc«, ftfj 
« SB 1 5 (75 *J m J; 5 ^ ^ X 4 1 A j&s Efl C fe Jx T , ^^y^flaaa#«[CDa:lHd s <*ifc*Jx5 

0 -t L T N — ^ 3# PhI , T/ X/H 3 *5±tJ«±>/ X/i/3 4^E)©?XAfflac^Jt(0etUJ*» 

jKSixfc«,*]«SB150#JWKJ;9^ 9^^ffl«fe#?Kcoiittl^f¥iii^axSo 
[ 0 0 8 0 ] 

, ffl fli SB l 5 <d m m \c J: 9 . ^ y ^ 3 o ^ftft^ixfc^^^w^it/ilfK 

2 <o m & ti x o r fflj * m s 9 e> in tz ^ s» ffl m & m * ^ ^ ? ? mvtwwL\*^ % 1 m rt 

1 3 8 a S Jt t tl , T^^t«En«^T^^?RIl|lRW4 3lrtHllRS*x5o 
£Jl±T% lft^^x^W(D^I^HTt5 0 

[ 0 0 8 .1 ] 
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/w^^y — — is *f\£^ ^t°yft o(c)x/nw $ ft r v> ft tfc i§ t? fi 1 fc> ft z> 

o 

Jfef , ffil ffll A 1 5 CO ffl in J: 5 > * tr° > f -Y v 9 3 0 *3 i I* Wf 4E 2 7 a* HJ £ ft , * X 
7 y V a. # — K 3 8 #S , # w fa #■ H# t ra £ ffi * fit k > i~ * fc> . ^ t° V — ^ 2 O 

±B2 a t*lJgrt(B3 8 a t*f5lSRi:ilSffit^3S:5J:5tSft5. i^T, fH ftp W 

1 5 (7) ffl ffl \Z £ V , 7^Xfc°y-<-^ 2^i£g^tl§ 0 :tlia!), ^ » « 2 7 

CO _b ffi £ * X 7 ^ > 3. # — K 3 8 O ±S ^ ^ IS [rI C iS $ ft f ^ ^ tl 5 o 
[ 0 0 8 2 ] 

2k . ffl » S!5 1 5 <D ffl ffl i 9 , 7 A^S^tlt, fg 2 gfe / X ;W 4 6 h M Wf 
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